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discussion thereupon, were as interesting as anything 
electrical which came before the Dover meeting of the 
British Association. Both of these are printed in another 
column of this issue. The section was indebted to Mr. 
Siemens for bringing forward the subject of electrical 
machinery on board ship in the presence of the president, 
Sir Wm. H. White. If the paper had only been read 
expressly for the purpose of securing from the Admiralty’s 
chief constructor a statement on the question in its 
bearing upon modern naval equipment, Mr. Siemens 
would deserve our gratitude. The author gave Sir 
W. White an opportunity to clear up certain doubts 
which have existed in some minds as to the wisdom of our 
Government construction policy of allowing electrical appli- 
cations to take a secondary place on board our world- 
renowned battleships, and Sir William showed no 
reticence in disclosing what was the real policy adopted, 
nor did he hesitate to defend himself and his subordinate 
officials for the views which are held by them on 
this matter. The mistaken notion that Americans were first 
in the field with direct-driven generating sets was referred 
to. That this is far from being true is proved by merely 
mentioning the ridicule to which engineers who adopted 
direct coupling were subjected when they firat placed several 
such sets on show at the Chicago Exhibition. One of Mr. 
Siemens’s strong points in favour of the adoption of electricity 
for power purposes in marine vessels was the small amount 
of space occupied by electric transmission wires, as compared 
with hydraulic or steam pipes. These pipes might, or did, 
cause considerable tronble—leakage at the joints—a state- 
ment traversed both by Sir Frederick Bramwell and 
Sir W. H. White. Mr. Siemens’s rejoinder on this 
point was particularly happy, and was fully appreciated by 
his hearers. If the pipes did not cause trouble by leaking, 
then they did by freezing. All precautions to prevent 


_ trouble occupy space, and no one will attempt to deny 


the extreme importance of space on modern vessels, 
Mr. Siemens exploded the suggestion that the Heilmann 
“central station on wheels” system could be applied to 
marine propulsion, and he dismissed the suggestion of accu- 
mulator propulsion by a calculation that a 6,000-ton veesel 
would require 40,000 tons weight of accumulators to take it 
across the Atlantic. This calculation was, of course, only 
made for the sake of introducing pleasantry. No one would 
have any doubt as to the sanity of any man who came forward 
at the present juncture with a proposal to employ accumu- 
lators in this way on the high seas. 

We may not, perhaps, all agree exactly with the very 
slow progress which seems to have characterised the employ- 
ment of electric motors on British naval vessels, and we must 
confess that the policy of caution, and slow but sure progress, 
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which was defended by Sir William, is that which has held 
us back in many other directions, although it may perhaps 
have been beneficial in the long run. 

Foreign countries may make their sweeping revolutions in 
the power employed for both heavy and light work on warships, 
but British Admiralty officials having found hydraulic power 
so very reliable are wedded to it, at least as regards heavier 
work and for the time being. Sir William was very 
enthusiastic in his praise of hydraulic power, because it has 
been well tried, and is considered absolutely reliable; but 
he desires it to be known that he does not overlook 
the extreme convenience and other advantages which will 
result from the adoption of electricity. Electricity is used 
in our Navy for various purposes at the present time, but 
only for the lighter duties—the heaviest gun handled by 
electric power is that of a 9°2-inch calibre, but Sir Wm. 
White bids us be encouraged by remarking that electrical 
power having proved its practicability and convenience for 
that size, will go on to be tried for larger sizes, so that 
in time the progress for which we are all hoping 
will be made. We cannot help, as Englishmen, having 
great respect for the national policy of caution, but 
we are inclined to think that the enormous advantages of 
convenience and economy of electric power have not been 
altogether appreciated by the Government department in 
which Sir W. White plays so important a part. A factory 
is not perhaps on all fours with a warship, but electrical 
transmission ought to acquit itself admirably under the 
circumstances to be met with in either sphere of action, 
although for marine service, as Sir Wm. White indicated, 
specially designed water-tight fittings are, of course, essential. 


FIGURES RELATING TO ELECTRIC 
TRACTION. 


For some reason or other there has been always more or 
less difficulty in obtaining actual details of cost relating to 
the operation of electric tramways, especially when they 
have been owned by English concerns. Even the actual cost 
of constructing a line is more or less shrouded in mystery. 
Probably more publicity prevails in America, and it can 
hardly be said that much harm has been done by the publi- 
cation of financial statements; on the contrary, nothing but 
good could possibly result, and it is very much to be 
regretted that more information is not available. Electric 
tramways have been in operation in several English towns 
for some time, bat it is hopeless to endeavour to ascertain 
the cost of working. It can hardly be said that the systems 
are in any sense a failure, because the receipts show the 
contrary. In no instance is it more regrettable than in the 
case of the Birmingham accumulator system, to which 
reference is made in another column. As far as we can 
learn, Continental authorities are as reticent as those at 
home, and consequently one is compelled to obtain informa- 
tion regarding operating cost from the United States. Some 
time ago a writer in one of our American contemporaries 
published some interesting figures, which were practically 
based on an analysis of nearly 50 power stations. In order 
to arrive at the real-value of the figures of any ‘good tram- 


way system, the writer (Mr. R. W. Conant) made a standard 
of reference, and then compared the working of the various 
systems with that of a standard system operating under the 
most favourable conditions. 

An equipment of a standard station is assumed to consist 
of three 1,200-Kw. steam dynamos, and six 500-H.P. water- 
tube boilers with the usual accessories, the estimated costs 
being as follows :— 


Building foundations for machinery, chimney, coal ieeitape: 


apparatus seo £25,000 
Engines and condensers, ‘heaters, superheater, and piping. 19,135 
Feed pumps and economigers ... «8,750 
Boilers and fiues .. sas, 22700 
Land and docking facilities ... 540 
Engineering sundries... ose ac. 
£80,540 

Cost per kilowatt capacity ... 


On the basis of an annual output of 10,600,000 xw.-hours, with a 
load factor of 33:3 per cent., the working iil are :— 


Interest, depreciation, and taxes > 

Total per kilowatt-hour 


The usual fixed charges, cost of fuel, cost of labour, and general 
expenses are roughly in the ratio 4: 4:2:1, 

It is apparent that these figures are not likely to be 
achieved in actual practice on many occasions, because 
electric tramways are not often carried out under the 
most favourable conditions; bnt they ought to prove of 
interest in affording a standard. Moreover, in the inquiries 
made among the American stations, Mr. Conant found that 
at three existing stations the working cost per KW. hour is 
less than that given for the standard station. 

It is not likely, with the growth of municipal tramways, 
that we shall very long suffer from a dearth of working 
costs, though whether we shall be able to obtain information 
as full as that provided by electric lighting returns remains 
to be seen. 

While we are upon this subject of tramway operation costs, 
it will be opportune to make reference to the figures which 
have recently been issued by the Metropolitan Tramway 
Company, of New York, showing the comparative costs of 
horse, cable, and electric conduit lines in that city. Figures 
of a similar character were published by the same company 
for the previous year’s working, and were referred to at length 
in the ExectricaL Review. It will also be remembered 
what a large amount of interest was excited in tramway 
quarters in this country by the free circulation of the figures 
on this side. 

The Metropolitan Company, of New York, have under 
their care the three systems of traction above enunciated, 
and the Street Railway Journal gives a full table of the 
receipts and expenses of each system for the year ended 
June, 1899, Electricity earns most per car-mile, costs least 
in maintenance of way, is heaviest by a small amount only 
in equipment maintenance, and is by far the lowest in power 
cost. The total operating expenses by electricity are thus 
very much less than those for either rival system. 

The three systems in the order named are operated on 4 
track mileage of 25°3, 82°1, and 113°4. Since the previous 
financial year the car mileage on the same tracks had 
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increased from 85 to. 42 millions, and receipts had gone up 
25 per cent., car-mile receipts springing from 29:7 to 30:7 
cents. The whole Metropolitan system was operated at a 
cost of 15 18 cents per car-mile, and earned a net 15°5 cenia 
against 18°87 cents the year before, and all the increase is 
due to electricity, for the other systems earned less per car- 
mile than they had done the previous year. The percentage 
of operating expenses was respectively 50°8, 38°83, and 69 8. 

It appears that during the etormy part of last winter a 
new cable on the Breadway line would hardly last more than 
a week, The actual cost of electric motive power per car- 
mile was 1°57 cents, or, say, ‘785d., against ‘6054. the year 
before; but the new 70,000-n.P, station is not yet at work. 
It is expected to give better results than the numerous 
present temporary stations and storage batteries. The 
figures kindly published by this great New York company 
are of special interest. They show in bold type what 
electricity will enable to be done, 


THE Engineer is evidently spurred on to 
write an article on this subject by the 
attention that has been called to the subject of guarantees 
through the Glasgow contract. Our contemporary rightly 
minimises the value of guarantees, pointing out that in 
traction work especially, the guarantee must be worked cff 
under conditions which never obtain during the working 
life of the engines. It is easy to guarantee a steam con- 
sumption, becauze in very few cases can the conditions of 
the guarantee be supplied, and there are a score of influences 
at work to prevent the actual guarantee from being secured. 
The less scrupulous the contractor is, the more easily will 
he give impossible guarantees, and rely on tactics of 
delay to prevent even the shadow of a test being even 
carried out. The whole question of performance is, to our 
mind, beclouded by an imperfect realisation of what can be 
done to secure economy. Given steam of equal quality, a 
dcz2n engines from the same maker will give as many 
different results according to their finish. The economy of 
an engine may be varied by the material of its piston faces 
and cylinder porta, their roughness, &c. The fit of a deep 
cylinder cover is capable of making a very serious difference. 
We are inclined to think that in aiming at economy an 
engineer should secure from tenderers a drawing of the 
cylinder ends, valves and ports, and an agreement to 
give a certain finish to these parts, This done, and 
every effort made to secure ecenomy, the rest is a 
mere matter of pressure-and expansion, of suitability 
of an engine for its. duty: In our contemporary’s 
article too much mystery is made of the performance 
variations of enginés of the same patterp, as though the 
cause was unfathomable. It is not usually very, occult, but 
it is a fact that very small apparent faults will cause great 
losses. A slight fault that hardly shows itself to an ordinary 
observer on an indicator diagram may easily make a 
difference of 15 per cent. in steam consumption. We think, 
too, that few advantages are really got by means of a complex 
and expensive valve gear.- True, we know some very 
complex valve gears, but we generally ascribe these to 
the overweening conceit of some fiend in mechanism who has 
let his ardour for mechanical movements get the better of 
his common sense. We think engine buyers should consider 
first the pressure they dare work at, the reputation for the 
firm they deal. with for good workmanship, and the ability 
of their consultant to ask for details and demand afinish 
that is likely to make for economy. To turn an engine 


Engine Guarantees. 


outside in as regards the polish of surfaces may bring at 
once an initial saving of money and a permanent saving of 
fuel. Yet how very little attention is paid either to the 
polish of inside surfaces or to the reduction of such surfaces 
toa minimum! These items have been preached upon by 
practical engineers for long years enough, but very little has 
yet been done towards carrying them out. 


THERE is little doubt that when the 
sunply of Blectrieity, EUblic Electricity Works changed over 
their supply of electricity from 100 volts 

to 200 volts pressure, they did a good thing for themselves ; 
but we are afraid the consumers have not always shared in 
these benefits, on the contrary, they have in some instances 
suffered materially from the change. Practically the 
supply systems, by adopting 200 volts, were able to quad- 
ruple the carrying capacity of their mains, and though it was 
little short of an engineering triumph, it is doubtful whether 
it will bring much advantage to the Electric Lighting 
Works until the disabilities of the consumers have been 
removed. The hardships that are placed upon a consumer 
by compelling him to accept a service at 200 volts pressure 
are sufficiently obvious : he is compelled to employ a better 
class of fitting, but most important of all, it is necessary for 
him to use 200-volt lamps, which are more expensive 
and less efficient than those made to burn at 100 volts. It 
is true that the supply companies, when introducing 200- 
volt supply reduce their charges, but the gain of a consumer is 
diminished if he is compelled to use more electricity. Under 
the circumstances it is not surprising that complaints from 
consumers should have been rife, and in more than one 
instance electric lighting has been abandoned for this reason 
alone. There are, however, methods by which the burden 
of the consumer may be lightened, and the bold policy of 
one municipality which gives lamps to all consumers has 
much to recommend it. The improvements that will be 
without question effected in 200-volt lamps will minimise 
the defects of the system ; but in the meantime it is incum- 
bent that the consumers should receive a little more con- 
sideration at the hands of the Electricity Supply authorities. 
The question has been raised as to whether a supply com- 
pany can compel a consumer to accept a 200-volt supply : 
the companies have apparently acted on the assumption that 
they can, but we doubt whether their position could be 
maintained in a court of law. It is to no one’s interests that 


’ any embitterment should be established between the suppliers 


and the consumers, and it is to be sincerely hoped that a 
modus vivendi may be found. 


Tue frequency with which mishaps of 
one kind and another have recently been 
occurring on the Dublin electric tramways 
system is not calculated to benefit the cause of electric 
traction in towns where schemes are now under consideration. 
Some of the accidents may have been of extreme unimport- 
ance, but nevertheless they serve along with the more serious 
ones to cause alarm to the populace, which is by no means 
satisfactory. We therefore feel that the Board of Trade has 
been well advised in deciding to institute a complete investi- 
gation on the spot as to the cause of the recent occurrences. 
Mr. A. P. Trotter, whom everyone in electrical circles here is 
pleased to see back in this country, is conducting the inquiry, 
and we imagine that he will go very exhaustively into the 
matter. Several points occur to us as demanding attention, 


Electric Tramcar 
Mishaps. 


_ one of the principal being the necessity for efficient manage- 


ment of the cars. The human element is by. no means an 
unimportant one, and there are, we believe, certain parts of 
the Dublin routes where great care is required in the 
manipulation of cars to prevent trouble arising with the other 
traffic. But we may trust to Mr. Trotter sifting the matter 
thoroughly, and we shall look forward to his report in the 
interests of electric traction. 
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ELECTRIC TRACTION IN PARIS. 


Paris has been the scene of a great variety of mechanical 
traction trials. Almost every conceivable method of electric 
tramway propulsion has been tried there during recent years, 
including cable, gas, compressed air, steam, electric trolley, 
surface contact, accumulator, and underground electric con- 


have effected of recent years in their products, decreasing 
weight for a given capacity, increasing mechanical strength 
and reducing prices, and also the attention that has been 
devoted by those working accumulator lines to the easier 
handling of the batteries in their removal from the cars when 
aa a and subsequent replacement—when these things 
are looked at it certainly appears that things are gradually 
moving in the direction of accumulator traction for the crowded 


Oak WITH TRAILER, PaRis. 


duit systems. In this Paris does not differ to any very great 
extent from what London may be expected to become in a 
year or so, when the London United trolley and conduit 
systems, and the L.C.C. surface contact and conduit lines, 
with trolleys for the outskirts, may be at work. We have had 
steam lines, and have now some worked by cable, which will 
perhaps in dueconrse, follow the example of the majority of such 
lines in America, and change over to the more economical 
and convenient system of electrical working ; but compressed 


Ee 


Accumurator Cak, Pasts. 


air certainly is at present not used on any London service, 
nor, we are sorry to say, is the accumulator. In some ways 
we had almost wished that, in reporting upon the’ traction 
question, accumulators had not been so sweepingly cast aside 
as out of the question. The mixed system not been 
altogether unsuccessful abroad, and when we take into 
account the great improvements that battery makers 


thoroughfares where the trolley is thought to be inadmissible 
because of its overhead work, and the conduit because of its 
slot and heavy initial cost. We have not in view any 
revolutionising invention or change in battery traction, for, 
so far as we are aware, none is at hand, we are only anxious 
that accumulator traction should not be overlooked as 
unworthy of consideration for such problems as London, New- 
castle, and other busy cities have been recently considering. 
Some time ago statements were made as to remarkable suc- 


| 


Surrace Contract Car, 


cess resulting from the operation of the Birmingham Tram- 
ways Company with a new type of accumulator; not new to 
the electrical world, but newly tried in traction work at Bir- 
mingham. We wish that those excellent results could be made 
public in all their details, giving the cost per car-mile, the 
cost of maintenance, the initial cost of the equipment, together 
with notes of the efficiency or otherwise of the working. If the 
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results were 80 good as we were led to believe, it seems diffi- 
cult to understand why the figures should be suppressed or held 
pack. It would be decidedly to the advantage of the maker 
of the particular battery if he could show results so vastly 
superior to the attempts of his predecessors, and it might 
have an effect upon the future of electric traction in towns. 

We read in an American exchange of the extension of the 
Chicago and Englewood storage battery system. This fact 
ulone points to success, and we think the present moment an 
opportune one for reproducing from the columns of our con- 
temporary an illustrated description of the equipment. It 
appears on another page in this issue. 

The Street Railway Journal, of Chicago, recently pub- 
lished an illustrated article noting what has been done in 
Paris in the way of electric tramways, and we are indebted 
ao contemporary for the notes and illustrations which 
follow:— 

There are three companies which : = electric railways 
in the city of Paris—the Compagnie des Tramways de Paris 
et du Départment de la Seine, the Compagnie Géx¢rale 
Parisienne de Tramways and the Compagnie du Tramway de 
Paris & Romainville. The principal line leaves from in 
front of the Madeleine, in the centre of Paris. The power 
station is siluated on the line of the road at Asniéres, and 
contains three engines, each connected to a Walker 200-Kw. 
generator. Two types of cars are used, a single and double 
track, The double-truck car, which is mounted on Brill 
maximum traction trucks, carries 58 passengers, and weighe, 
complete, 17,000 kg., made up as follows: weight of car 
body, 4,200 kg.; trucks and motors, 4,700 kg. ; battery, 
8,700 kg.; 58 ngers and two employ¢s, 440 kg. The 
car operates on the mixed trolley and accumulator system. 

The Compagnie du Tramway de Paris 4 Romainville 
operates cars from the Place de la Republique, at the centre 
of Paris, to the Port de Romainville, and thence to Coté de 
Noisy-le-Sec. The line was installed in 1896, is equipped 
with Claret-Vailleumier surface contact system. The length 
in Paris is 4 km. of double track, and outside of Paris 3 km. 
of single track. The minimum curve radius is 25 metres, 
and the steepest grade is 5} per cent. The power station is 
situated at Lilas, about two-thirds of the distance from the 
Paris terminal. It contains three boilers, four Corliss 
engines, four generators, and adjoining it is a car house for 
30 cars. The cars are capable of carrying 52 ngers. 
They weigh 13,000 kg. loaded, and are operated by two 30- 
uP. Walker motors. 

_ The Compagnie Gé:érale Parisienne de Tramways has a 
line 6 2 km. in length, part of which is operated by the trolley 
system and part by the underground conduit. There are 17 
motor care, each equipped with two General Electric motors. 
The power station contains three Thomson-Houston 200-kw. 
generators. 

The Compagnie du Tramway Rainey & Montfermiel, while 
not in Paris, is not far from it, and itis pro to extend 
the road into the city, by way of Romainville. It extends 
from Romainville to Montfermiel, has a length of 7 km, 
and is equipped with the trolley system. There are 10 motor 
cars, weighing 12,500 kg. each, equipped with two 25-H.P. 
Walker motors. 

The Revue des Transports Parisiens recently summarised 
the Paris tramway companies as follows:—There are nine 
companies, 

1. Compsgnie Géné-ale des Omnibus.—Oa January Ist this com- 
pany had 1847 km. of track laid with Marsillon rai], 93 km. laid 
with Broca rai], 15 km, laid with Vignole or T rail, and 23:3 km. laid 
with “ American” or strap rail. The company has 14 Rowan (steam) 
cars, 54 Mekarski (compressed air) cars, 59 Serpollet (steam) cars. 
The company had 4,800 horses on July 1st, 1898. 

2. Compagnie des Tramways de Paris et du Départment de la 
Seine.—Tais company has 79 9 km. of track laid with Broca rail, and 
297 km. of track laid with Vignole rail, all operated. by mechanical 
power, viz. :—Lamm Francq (fireless) locomotives, Serpollet (steam) 
locomotives, accumulator cars, and, for a short distance in the out- 
skirts of the city, a trolley lige. The company has 20 Lamm Francq 
locomotives, 22 Serpollet motor cars, which are being replaced with 
accumulator cars, 55 accumulator motor cars, 28 motor cars for a 
Tiamway Vapeur de: Paris Baint-Gormala. This 

dramwa apeur 
has 17 17-ton dummies. 

4. Faniculaire de Belleville, the Belleville Oable Railway.—This 

toad is 2 km. in leng'h, laid with Brcca rails, and has 21 cars. 

5. Compagnie Générale Parisienne de Tramways.—This compan: 


hss 111-9 km. of track, of which 609 km. is laid with Broca on 
32'4 km. with strap rails, 9° km. with Marsillon rails, and 8'8 km. 
with Vignole rails. The company has 154 cars, all worked by horses, 


with the exception of a short electric line, most of which is trolley, 
but a short portion is underground conduit. 

6. Oompagnie du Chemin de Fer de Paris-Arpajon.—This company 
has five compressed air lccomotives and 21 steam locomotives, but is 
pemeing to instal an electric system on part of its lire. The track 

laid with Broca, Marsillov, and Vignole rails. 

7. Ocmpagnie des Chemins de Fer Nog:ntais.—This company bas 
us km. of track, and owns 19 compressed air motor cars, and 10 


cars. 

8. Compagnie des Tramways de Saint-Maur.—This company has 
12 km., and owns 10 compressed air motor cars and eight trail cars. 
The line will be equipped with the trolley system soon. 

9. Compagnie du Tramway de Paris i Romai:ville—This company 
has about 7 km. of track, and operates 20 electric motor cars on the 
Olaret-Vuilleumier surface contact system. 

In addition, an electric line will ba started during the year by the 
North and South Tramway companies. The trolley system will be 
used outside of Paris, and the conduit system within the city limits. 


THE INSTALLATION OF STEAM BOILERS. 


VIII. 


Havre now reviewed the general arrangement of a boiler 
and its seatings, there remain to be considered its acces- 
sories, and it can hardly be said that these, in the aggregate, 
have less claim upon our care and attention than the boiler 
itself, for no matter how well a boiler may be made, or how 
strong it may be, these qualities will surely be endangered, 
or put to nought by failure in the accessories. A locked- 
down safety valve may burst any boiler, as recently happened 
at Barking, where the condition of the valve was either 
caused or obscured by the fault of the pressure gauge. In 
dealing with accessories, we may, perhaps, best commence 
with the feed inlet, finishing with the blow-out apparatus, 
thus following approximately the course of the water. At 
one time boilers were very commonly fed at their lowest 
points—even, at times, through a branch on the blow-out 
pipe. This method had two principal faults. The admis- 
sion of cold or cool water to the bottom of the boiler caused 
very severe stresses in the shell bottom, and was a fruitful 
cause of seam rips. When anything went wrong with the 
pomp*, or the feed check valve failed, or became leaky, and 
possibly, also, there was a leaking flange in the feed pipe, 
the pressure in the boiler was capable of emptying it of 
water through the feed inlet. A broken feed pipe and a 
check valve out of order would endanger the furnace crown 
very quickly. These faults combined brought about an 
alteration in the position of the feed inlet, which either 
fault alone was bad enongh to demand. Although the 
feed inlet may be by a suitable block on the crown 
of the boiler, or through the back end plate, the modern 
approved position is on the left side of the front end plate, 
ata height of 5 inches or 6 inches above the level of the 
furnace crown, and at a distance from the centre line of the 
boiler equal to the furnace diameter. This position effectually 
prevents the reduction of the water level below the furnace 
crown, in case of accident to the feed pipes or valves. The 
feed valve, which serves as a check valve, also being loose on 
its spindle, is attached by a flange and studs to a faced block 
riveted to the front end plate. Studs screwed to the inside 
of this block serve to attach inside the boiler an internal 
distribution pipe, 15 to 20 feet in length, and perforated in 
the last length of 5 feet. It should be 2} inches inside 
diameter, and it must be carried by a suspender each 5 feet, 
consisting of a hook of 3 round iron, screwed and nutted, and 
attached toan angle bracket riveted by two rivets to the 
shell, as in fig. 23. Being in lengths of 5 feet, the pipes 
are easily removed for cleaning. The valve should be of the 
external nut and pillar type, and it should have a stop on the 
screwed spindle, to prevent too wide an opening being given, 
and danger of setting the valve free of its seating. 
Externally, the feed pipe should preferably come to the valve 


’ from above. It is bad practice to lay the feed pipes in the 


hearth pit, incommoding this, and rendering the pipes liable 
to corrosion. 

The feed main should be suspended above the front of the 
boilers, and branches placed over each boiler, from which a 
down pipe is carried to each valve. As the opening to the 
valve is always from below, this down pipe terminates in a 
half-circle bend, and a good finish is given to the work, for 
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this bend is of }-inch rolid drawn copper. These allow also 
for slight movements of expansion. 

The feed mains may be hung by long suspension rods from 
the roof above attached to the pipe by a clip of 2 inches x } 
inch iron, with a §-inch bolt and an eye on the end of the 


Fig. 23. 


rod, which should be of 4 inch round rods, spaced two to each 
— or of ~ rod if only one suspender is used for each 
iler. 

With pipes thus arranged, there is no invisible joint. The 
height of the feed main may conveniently be such that the 
straight down pipe is 5 feet long. Where not of copper, the 
feed pipes should be of wrought-iron or steel, but the internal 
distribution pipe may be of cast-iron. The feed main usually 
connects on to the outlet of the economiser, but it may also 
have a connection from the feed pump direct, and where it can 
be arranged the two valves for these two connections ought to 
be near together and painted red and blue respectively. 
Generally it is a good plan to distinguish connections of a 
duplicate order by colour. 

As we are upon the subject of an attachment to the front end 
plate, the scam tap may be here named. Itis attached to the 
opposite side of the front end plate to that occupied by the feed 
valve, and in the same relative position. Inside the boiler the 
scum pipes are similarly attached, and suspended by a hook, 
as in fig. 23. Their length is usually 15 feet in three 5-feet 
pieces, flanged together. They consist of 2-inch pipes, with 


Fia. 24. 


8 trough 4 feet 6 inches in length cast upon each pipe, and 
the 


the trough is about 5} inches deep to the centre o pipe 
from the upper edges of the trough. The sides of the 
trough incline from each other at an angle of 60°. At the 
bottom of each length are three slots-of 1 inch x 4 inch. 
The trough for its full length is to be set perfectly horizontal 
with its edge half an inch below the water level pointer. It 
should be blown only when the water in the gauge glass is 
at the pointer level when the troughs will perform their 
duty of skimming off the surface of the water and any float- 
ing matter or froth. The pipes are connected by faced 
flanges. The scum tap itself may be of el slide valve 
type, or it may be a gun-metal cone tap discharging below. 
It is usual to take the waste pipe down into the hearth pi 
and connect to the waste main by a band of copper for the 
sake of elasticity. The same remarks apply here as in the 
case of the bottom blow-out cock in respect of independent 
waste pipes. The single waste main has the merit of con- 
venience, and in many cases is imperative, but when it can 
be avoided there are good reasons for doing so. 


In reference to the remarks about the desirability.of — 


using specially moulded blocks for the contact surfaces of 
the front cross wall on the boiler shell, Messrs. Poulton and 
Co., of Reading, the patentees of curvilinear blocks, have 
written to say that they make these blocks as well as the 
seating blocks of their patented forms. They also make a 
seating block which serves equally well for either a seating 
block, or if turned through an angle of 90°, for side fine 
cover blocks. In fact, at every point of contact with the 


boiler of the external brickwork or the internal bridge work 
of the furnace, Mesars. Poulton & Co. provide a special form 
of brick to minimise the concealment of the plates. 


ACCIDENT AT MANCHESTER CORPORATION 
ELECTRICITY WORKS. 


WE give below an authoritative version of the disaster of 
which we gave a brief account last week :— 


At about 6 p.m. on Tuesday, the 19th inst., a belt broke on one of 
the 400 up. sets. There are 12 of these sets, comprising side by side 
compound condensing engines, ranning at a speed of about 80 revo. 
lutions per minute. They drive 240-xkw. dynamo machines by means 
of leather link belts, the drive being shortened by means of jockey 
pulleys. Ten sets were running at the time of the accident; none of 
them were overloaded. The belt on one of the sets broke half-way 
across; the dynamo was switched out, and the steam shut off at the 
stop valve and the vacuum broken, but before the steam valve could 
be shut, the broken portion of the belt carried away the governor in 
its entirety, and the engine having full steam with no load immediately 
raced, attaining a very high speed. Simultaneously with the shutting 
off steam, the stress on the fly-wheel caused it to burst, and in so 
doing it wrecked the engine next to it, the fly-wheel of which was in 
the same plane as the first one which burst. The fragments of both 
fly-wheels were thrown to considerable distances, and owing to the 
great strength of the building they glanced off and damaged plant 
sittated at some distance on either side of the engines, as well as what 
was directly in what might be expected to be the line of flight. 
Considerable damage was done to the building, the roof, and other 
plant; the two engines and the dynamos which they drive, together 
with their jockey pulleys, were completely wrecked. 

The engines were fitted with automatic knock-off for excess speed, 
but owing to the carrying away of the governor, this was, of course, 
of no avail. 

The supply was completely interrupted on account.of the steam 
and condensing water pipes being disabled. The steam ranges are 
in complete duplicate, but the steam connections to the engines were 
smashed, one on each range, so that both were discharging live steam 
through a 7-inch pipe. The condensing water range, which comprises 
a 20-inch cast-iron pipe, not in duplicate, hed a triangular hole about 
4 inches across knocked in it, and alength of about 10 feet was 
completely shattered, though the pieces held together. Three of the 
engines only were arranged to work with atmospheric exhaust, and 
even this exhaust pipe was smashed so as not to be available. 

Blank flanges were rapidly fixed on the branches to the engines, 
and the two steam pipes got under steam, but the supply could not 
be re-established owing to its being impossible to run the engines 
non-condensing. It was, therefore, necessary to in some manner 
temporarily repair the condensing water pipe; the means adopted 
may be of interest. 

As already stated, the damaged pipe wasa cast-iron one, some 
20 inches in diameter. Some stout asbestos millboard was first laid 
over the hole and over the worst ‘cracks, this was then bound round 
with the tape used for insulating electrical joints, then with canvas, 
and finally with spun yarn. The whole pipe and its wrappings was 
then entirely surrounded with a wooden box, having its ends cut to 
fié round the pice. ‘This box was then completely filled with the 
bitumen used in laying cables on the solid system. On turning on 
the water it was found that the means adopted were successful, and 
although the pipe leaked to a substantial extent, it was quite useable. 
The supply was re-established at 4.15 a.m. on the following morning, 


‘after having been interrupted !for 10} hours. 


Our first impression after reading the above is one of 
astonishment that euch a slight incident as the breaking of a 
belt should lead to so serious a chapter of accidents—two 
engines wrecked, other plant damaged, steam and exhaust 
pipes and water pipe smashed, and the supply interru; ted for 
10 hours ! Human foresight could hardly have been expected 
to anticipate all these items; and yet it ought not have been 
possible for them all to happen at once. It is easy to be wise 
after the event; but there are one or two questions which at 
once arise in one’s mind. For instance, why were the engines 
wholly dependent upon the condenser, except in the case of 
three of their number? It seems somewhat absurd to 
duplicate the steam and feed pipes throughout, and yet to 
rely entirely upon a single water supply pipe for condensing, 
without even providing means for, exhausting to the atmo- 
sphere! The latter provision, we should have though, 
would under no circumstances have been omitted. Then 
again, in the case of those engines which were furnished 
with the alternative exhaust, why were not the pipes carried 
beneath the floor level? This is certainly the most con- 
venient way of installing them, besides. securing 
drainage from the cylinders, and it is comparatively rare to 
find them carried overhead nowadays. ‘ 

To criticise the archaic arrangement of belt-driving, with 
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a short drive and a jockey pulley, is somewhat superflaons ; 
the method was so freely criticised—and condemned—years 
ago, that we can add no new arguments to those already 
used. We cannot imagine any engineer carrying out 
extensions, still less new work, on that obsolete method, 
The fact remains, however, that several generating 
stations have been in past years equipped on this system ; 
and it must be admitted that the belt was the prime cause of 
the whole series of disasters. We have often claimed for 
this country pioneer honours in direct coupling of engine 
and dynamo, while we have chaffed our American friends on 
their alleged habit of bursting fly-wheels; alas! what can 
we say NOW ? 

We are glad to think that the new 1,500 up. E.C.C. 
generator recently erected is direct-coupled to its engine, but 
it was apparently no better off as regards exhaust than the 
others. No doubt this error will be remedied before the 
large Siemens set is installed. ’ 

The ingenious method adopted for effecting a makeshift 
repair is noteworthy, and we must congratulate Mr. 
Wordingham and his assistants on their prompt restoration, 
under the circumstances, of the supply. 

Since writing the above we hear that another interruption 
to the supply took place, on Sunday evening, due to a defect 
in the mains. The fault was made good in two hours’ time 
and supply resumed. 


THE ENGLEWOOD AND CHICAGO 
STORAGE BATTERY LINE. 


THE storage battery cars on the line of the Chicago Elec- 
tric Traction Company, formerly known as the Englewood 


The main system extends in a south-westerly direction from 
Sixty-third Street and South Park Avenue to the village of 
Blue Island, with a branch running to Morgan Park. On 
this branch is a 9 per cent. grade, up which the cars are 
assisted by a balance weight system designed by M. H. 
Bronsdon, of Providence, R.I. The system has recently 
been extended as a single track line a distance of 5 miles 
to Harvey, and the cars are now running through to the 
latter place, where a small power station been erected. 
The company has in regular operation 25 cars, for which 
40 batteries are provided. The latter are of the Electric 
Storage Company’s type, manufactured in Philadelphia, 
and what are known as the Manchester plates are employed. 

Each battery is composed of 72 cells, arranged in a tray, 
by means of which it is shifted about or removed or re- 
placed in the car. The weight of each battery, including 
the tray, is about three tons. The cars are mounted on 
Dapont trucks. The battery is carried in the middle of the 
truck between the axles, and is removed and replaced from 
beneath. A 525-lb. wheel and a 4-inch steel axle are 
employed. Each car is equipped with a 50-u.r. Walker 
motor, which is mounted outside the axle, and during the 
hours of excessive traffic each motor car hauls a trail car. 
The distance travelled by one charge of battery is 11 miles. 
A much longer distance can be run when necessary, but 
about this distance is regarded as the most economical. 
Each cell of the battery is charged to an E.M.F. of 2°18 
volts, In the trip of 11 miles this is reduced to 2 volts, and 
it is seldom that the batteries are reduced below this rate. 
The life of the positive plates of the battery is sufficient for 
a distance of 23,000 miles, and the negative plates for about 
twice that mileage, or the negative plates will usually out- 
last two sets of positive plates. The plates are run until the 
surface is too much reduced by the dropping out of the 


Sroragz Prr anp Can. 


and Ohi Street Railway Company, have now been 
running a little more than two years, and are said by the 
management to be handling the traffic in a satisfactory 
manner. It is not claimed, however, that cars can be 
operated more cheaply by the storage battery than by the 
overhead trolley system, but that for suburban lines of this 
character, or in cities where the overhead trolley is not 
allowed, the storage battery provides a very efficient and 
acceptable method of electric traction. The cost per car 
mile for operating the system in 1898 was 8°7 cents, and 
during the month of August it was as low as 7:2 cents. 
This year it is a little higher, owing to track repairs, which 
were not required during the first two years of service. 

We are indebted to the Street Railway Journal, Chicago, 
for the following description and the accompanying 
pictures :— 

The original equipment of the line embraced 24 miles. 


active material from the grids, Worn plates are not 
repaired, but the waste material, in the form of fine powder, 
is sold to the junk dealers. Inservice the plates do not 
buckle, but it is found to be of advantage to thoroughly 
wash and clean them after — about 4,000 miles. The 
electrolyte is — of distilled water with chemically 

re sulphuric acid at a density of 12°25. This is found to 

e reduced by 15° on account of spilling and evaporation in 
about three weeks, when the cells of each battery are 
replenished and the fluid is brought up to the standard. 

The main power station is located at Eighty-eight Street 
and. Vincennes Road, about 54 miles from the northern 
terminal of the line, and the most interesting feature of 
the station is the arrangement and location of the batteries, 
and the method employed for shifting and replacing. The 
battery pits occupy two long rooms in the basement, as 
illustrated on this page. These pits extend under the car- 
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house in a line at right angles to the car trecks and the 
street tracks, which pass in under an alcove extending in 
front cof the station. Each battery pit is provided with a 
sunken way, in which is a treck over which a shifting car 
operates. There are two of these cars, one in each pit. 
Eich tray of battery is} located ‘onfa nest of rollers, as 


Marin Power Srarion. 


shown in the illustration, which are connected by a system 
of shafting and bevelled gear, the main shaft terminating in 
a clutch at right angles to the line of the tracks, The 
shifting car is constructed of a steel framework, is equipped 
with five motors, and is controlled by levers arranged at the 
middle section of the car, as shown. At each end of the 
car is a platform equipped with rollers, the same as those 
for supporting the batteries in position. This platform is 
fitted with an elevating apparatus, by means of which the 
exhausted battery is removed and a fresh battery substi- 
tuted. For loading the battery on the platform, the car is 
run into position, when the shaft on the car platform is 
automatically coupled to that supporting the battery ; the 
shaft is then revolved by the car motor and the battery 


Barresy Car. 


rolls forward on to the car platform. The car is then run 
Cown the line directly under the shifting pit, when the 
vacant platform is raised, and the exhausted battery lowered 
from the car. The battery or shifting car is then moved 
forward, bringing the fresh battery directly under the shift- 
ing pit, when this in turn is elevated and automatically 
hooked into the track, while at the same time the connec- 
tions are automatically made by contact springs, located on 
the sides of the tray. The platform is then lowered, and 
the replenished car proceeds on its course. An expert in 
handling the shifting car has been able to remove and 
replace a battery in 28 seconds; ordinarily it requires about 


Harvey Sos-Srarion. 


14 minutes. The exhausted battery is returned and shifted 
aoe charging stand in the same manner as described for 
ing. 

All the appliances for charging and shifting the batteries 
have been designed on very ingenious and economic lines, 
and it is hard tojconceive how they can well be improved 
upon, as no hand labour whatever is re- 
quired in shifting or in making con- 
nections for charging. In charging 
the batteries a current of only 160-volt 
pressure is first employed. Afterwards 
this is raised in stages to 170 volts, and 
finally to 180 volts. The motors ave 
wound for operating normally under 
135 volts pressure, but have never 
been injured by the ordinary voltage 
delivered from the battery. Daring 
more than two years of service no 
repairs whatever have been required on 
the motors. The manager would prefer 
to have two motors to the car, especially 
for winter travel, and it is the intention 
of the company to provide two motors 
on all new cars. As it is, only a little 
difficulty is experienced in keeping the 
cars operating during snowy weather. 
The snow ploughs and sweepers are 
equipped with t sets of batteries, 
and are as efficient as the trolley 
sweepers in keeping the tracks clear 
from snow and mud. The power equipment cf the 
main station consists of two 250-H.p. Willans central 
valve high speed engines and four 250-kw. Walker 
generators, e engines are vertical, triple expansion, con- 
densing, and run at 380 revolutions per minute. One is 
placed at each end of the engine room, and they are con- 
nected by a system of hollow shafting and clutches so that 
either one cf the engines can be made to operate either or 
all of the four direct coupled generators, one engine and two 
generators being regarded as a unit, however. In charging 
the batteries three circuits are employed, as above Cescribed, 
so that one generator may be run at 160, the eecond at 170, 
and the third at 180 volts. When only two generators are 
run, thefvoltage is 166 and 178. During the time of light 


Enp or Car. 


loads only one engine is run, but for heavy traffic both are 
employed. 

These engines were made by the M. C. Bullock Manv- 
facturing Company, of Chicago, and are of the same type 
that this firm had running on exhibition at the World's 
Fair in 1893, They have been in constant service in this 
storage battery plant since it was installed in 1896, and are 
still working without any apparent depreciation, ach 
engine, as illustrated, is really a double vertical engine, and 
each half consists of three tandem cylinders, or is a tandem 
triple expansion single action engine, with central simple 
valve gear, with a fourth cylinder at the base, which acts as 
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an air cushion. An important and particular feature of 
this as Pe! engine is the drainage arrangement, which is 
accomplished by having the pistons dished downward in 
the centre, while the hollow piston rod has a ring of ports 
flush with the surface of the piston, being in the best possible 
place for drainage. This feature is claimed to make a 
saving of at least 15 per cent. in the steam consumption, 
as there is no water left in the cylinder to rob the incoming 
steam of its heat during the period of admission. Para- 
doxical as it may seem, the piston speed, 500 feet per minute, 
owing to the short stroke, only 8 inches, is slower than in 
so-called slow-running engines. In these engines the 
diameter of the three cylinders is as follows : Low pressure, 
238 inches ; intermediate, 14}% inches ; high pressure, 10} 
inches. The engines run entirely noiseless, and the 
governing features are unusually sensitive and efficient. 
Among the claims for- this type of machine are durability, 
economy, and safety. 

The boiler equipment consists of three 200-H.p. Heine 
boilers, provided with Roney mechanical stokers, Jet con- 
densers are ene, and there is a cooling tower, installed 
by the H. R. Worthington Company, which consists of a 
steel tank 30 feet high and 12 feet in diameter. This is 
partly filled with vitrified sewer pipe placed on end so that 
the water when pumped to the top of the tower trickles over 
the pipes to the tank below. The cooling blast is provided 
by a large fan operated by an electric motor, which serves to 
cool the water that it may be used over and over again for 
condensing purposes. 

The new power station at Harvey is equipped with a 50- 
11P. Nash triple-cylinder gasoline engine, manufactured by 
the National Meter Company, of New York, run at 250 
r.p.m. This is belted direct to a 40-xKw. Eddy generator, 
manufactured by the Eddy Mannfacturing Company, 
Windsor, Conn. This generator is operated in wate 
with a stationary storage battery in the station so arranged 
that when the current is not being delivered to the car 
batteries it is charging the stationary battery. This battery 
consists of 95 cells of 320 ampere-hours’ capacity. This 
station is provided with two extra car batteries, the same as 
those described above, and which are charged in connection 
with the stationary battery. The arrangement is such that 
a steady load is provided for the engine and car batteries are 
charged without an undue. expenditure of power. The 
battery shifting device provided for the Harvey station 
differs somewhat from that described for the main station, as 
the trays are mounted on trucks and are rolled by hand- 
power by means of a windlass under the elevating platform, 
which is raised and lowered by means of a stationary motor. 
The Harvey power station is a one-storey plain brick build- 
ing, 30 feet x 70 feet, and is divided lengthways into two 
sections. In one is located the track and pit on which the 
car is run for battery shifting. The other section houses the 
power equipment. 

In connection with the operation of the line, # funeral 
car is operated when chartered, which serves to carry the 
attendance at funerals for the different cemeteries that are 
located along the line. This car is named Virginia, and is 
handsomely upholstered ; in fact, it is finished very much 
like the private cars on other lines. End doors through 
the front vestibule provide for loading and unloading the 

box containing the body. 

The system is now operated under the management of 
E, R. Gilbert, with A. E, Davis as superintendent. 


PHOTOTHERAPEUTICS; OR, THE LIGHT 
CURE. 


By W. 8. HEDLEY, M.D. 


In the pages of the ErxcrricaL Review and elsewhere the 
present writer has more than once drawn attention to the 
medical and biological effects of light. He has pointed out 
that some of these effects are demonstrable and accepted 
facts, and that light may now take rank among those other 
forms of radiant energy that have already rendered signal 
service to medicine. To those of us who have watched this 


development, and worked for its attainment, it is certainly 
satisfactory to have arrived at this point. Chief among the 
countries that have encouraged such researches is Denmark. 
An Institution founded three or four ago by the bene- 
factions of two individuals,* has now developed into a State- 
aided establishment, whose object it is to “ carry on scientific 
researches concerning the action of light on the living 
organism, and chiefly with a view to its application in prac- 
tical medicine.” Its excellent work is already widely known 
throughout Europe, and our own country is amongst the first 
to profit by it; for, owing to the initiative of a benefactress, 
the apparatus used in this Institation is at this moment on 
0 ig Eagland, to be fully and fairly tried in a London 
ospital. 

In the articles already referred to it was shown that the 
intensity or amplitude of the heat raya is increased as the 
light rays are added,t and the therapeutic effects of the 
luminous heat ray was in some measure dealt with. It was 
fu-ther caphtuet that, ascending in the scale of refrangi- 
bility, when the blue, violet, and ultra-violet rays are reached, 
that is, when the calorific effect is least, and the chemical 
effect is greatest, a distinct and different set of physiological 
effects appear; and that one of the most striking of these is a 
destructive action upon certain micro-organisms ; that the 
chemical rays are, in fact, bactericidal. 

It is not proposed at present to deal with the general effects 
of light upon the organism. This has been already done in 
the above-named paper, and will be reverted to again. It is 
now intended to limit attention to the action of light when 
concentrated and localised upon a limited surface. It is this 
aspect of the question to which Dr. Finsen has con- 
tributed so much valuable work. In the first place, he points 
out that the effects of light as a purifying and disinfecting 
agent, a fact forcibly dwelt upon by Duclaux,t is due 
almost entirely to the chemical rays.§ | The same is true of 
the bacillus of anthrax and the typhoid bacillus ;| and 
d’Arsonval and Charrin,{ experimenting with the pyocyanic 
bacillus have demonstrated that it is the chemical and not the 
calorific part of the spectrum that is the destructive agent. 
Charcot (1859) stated, and Widmark (1889) proved, that solar 
eczema (misnamed eczema caloricum) from which Alpine tra- 
vellerssuffer, isdue tothe most refrangible rays, and especially to 
the ultra-violet. With the.thermometer marking a very low 
temperature, these effects occur, and they occur, perhaps 
most commonly, by reflection from the snow. In such cases 
it is, of course, the lower part of the nose and chin that is 
affected, the parts most directly struck by these reflected 
Ta 
,* a secondary result of the action of the light ray, there 
occur deposits of pigment, and this pigmentation is in its 
turn salatary—it appears to be Nature’s way of preventing 
too deep a penetration of the chemical rays, and so protecting 
the animal against their injurious action. In such facts are 
also to be found (Unna. Finsen) an explanation of the colour 
of the negro, and the bronzing of the skin exposed to fierce 
and prolonged sunlight. Few of the readers of the Eixc- 
TRICAL REVIEW are unacquainted with the effect upon the 
skin and eyes of a strong electric light. A Russian physician, 
Maklakow,** having been asked to report upon these injurious 
effects as occuring in a large electric welding establishment 
near Moscow, submitted himself to experiment for the purpose 
of his inquiry. He describes his condition after having 
“assisted” at an electric welding operation with an arc 
“produced by 250 to 500 accumulators ;” and gives a descrip- 
tion which must come forcibly home to very many of us; it 
certainly does so to the present writer, who has at times 
had to do with those conducting photometric experiments 
without due precautions. Following the exposure a few 
hours, the first symptom was a pricking sensation in the 
skin, which gradually increased, and shortly afterwards there 
was coryz3 and lachrymation, that is to say, symptoms of 
a bad cold in the head, and profuse watering of the eyes. 
Later, he was unable to open his eyes, and he felt a burn- 
ing sensation on the left side of his faceand neck. After 


* M. G. A. Hagemann and M. Vilt-Jorgensen. 

+ Tyndall’s well-known experiment. 

t “Semaine Médicale, 1885,” quoted by Finsen. 

§ Proceedings of the Royal Society of London, 1878. 

| “ Arch, de med. exper. et d’Anat. Path, 1891,” quoted by Finsen. 
“ Sem. medicale, 1894,” quoted by Finsen. 

“Maklakow—Arch ophthalmol., 1889,” quoted by Finsen, 
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a short sleep he awoke to find all the symptoms worse. 
In the evening there was redness and swelling of the face 
and that swollen condition of the ocular conjunctiva known 
as chemosis. He had a night of suffering, all the parts 
which had been exposed to the light having b:come in- 
flamed ; but it was remarked that the lining membrane of 
the eyelids was not swollen, although, as already stated, 
that covering the eyeball was so. On the following day 
the ocular pains diminished and a muco-purulent secretion 
in the eyes became established. The inflammation of the skin, 
however, continued to increase until night, when it somewhat 
abated. In a few days the skin desquamated in large flakes 
as if he had recently had scarlet fever; and there was some 
pigmentation of the skin. This, it is to be remembered, 
was an experimental case, and was allowed to run its course 
unchecked ; it might have been materially alleviated by treat- 
ment. Sach effects are undoubtedly due to the light, and 
not to the comparatively feeble heat rays. It may be 
remarked that in the case of a burn the pain is immediate ; 
in such a case as that above related the pain only supervenes 
at the end of some hours.* 

The injurious action of the chemical rays has been the means 
of introducing a new treatment of small pox, or, rather, a 
revival, based upon scientific grounds, of a treatment known 
and practised in that rather ill-defined period usually referred 
to as “the middle ages.” This treatment seems to have sur- 
vived even within the memory of persons living in the 
eighteenth century. It consisted in having the curtains 
and other surroundings of the patient’s room exclu- 
sively red; in other words, in exclusion of 
the upper rays by means of filtration ‘through red 
hangings. In recent ne the action of light on the course 
of cases of small pox been noticed by Picton (1832), by 
Blaok, Barlow, and Waters (1867 to 1871). In 1894 the 
subject was brought forward by Dr. Finsen, who proved that 
the injurious effect was due to the chemical rays, and that 
therefore red light was obviously the only kind admissible. 
This he elaborated into a system, and he states that it has 
been carried out by Dr. Lindholm (Norway), Swendsen 
Feilberg (Copenhagen), Strandgaard (Denmark), Benckert 
(Sweden), Moore (Dublin). The whole evidence leaves no 
doubt that the exclusion of the chemical rays by means of 
admitting only red light diminishes suppuration, prevents 
scarring, and shortens the fever. Sach facts are of the 
deepest significance, but obviously lose some of their practical 
bearings in a country which trusts to prevention rather than 
cure, 

In view of what has been proved of the microbicidal 
action of light, it is pointed cut by Dr. Finsen in one 
of his instructive monographs that phototherapeutics 
must find a promising field of action in skin diseases 
of superficial kinds, caused by the presence of micro- 
organisms. Lupus is one of these. 

It is,as everyone knows, a chronic disease of the skin, most 
frequent in the female sex, most commonly showing itself in 
childhood between the ages of 3 and 10, and, what is of 
interest in the present connection, it is caused by the tubercle 
bacillus. It is recorded that the “burning glass” has been 
empirically used in its treatment. Lelmann employed “a 
12-ampere arc lamp,” with the rays rendered parallel by a 
parabolic mirror. The subject has ben energetically taken 
up by Dr. Finsen at the Institution already referred to, and 
with striking practical results. He shows that in order to get 
useful effects with light, it is necessary to concentrate it; and, 
therefore, in order to prevent burning of the tissues, to exclude 
calorific rays up to the yellow. It is quite certain, as already 
stated, that the bactericidal action lies in the most refrangible 
rays. The above objects are attained in more ways than one. 


If sunlight be used, a hollow plano-convex lens iy be em- , 


ployed 20 to 40 cm, in diameter, filled with ammoniacal solu- 
tion of sulphate of copper. Light from an electric source 
requires different treatment, the rays being divergent, not 
parallel, as in the case of thesun. The apparatus then consists 
of two telescoping cylinders, each of which contains two plano- 
convex lenses. The first pair are designed to make the 


* This is in accordance with what has been observed cf the action 
of those rays still higher in the scale, (?) the X and other rays that 
emanate from a focus tube, whose injurious effects sometimes take 
weeks to show themselves, and whose destructive action has been 
utilised under due regulation and control for the treatment of 
lupus, for epilation, and other purposes. 


: divergent rays parallel and the second to converge the 


parallel rays ; 10 litres of distilled water separate the latter 
pair. Beyond the fourth lens at the end of the apparatus 
comes the light-filter, consicting of a flattened glass cylinder 
containing the copper solution. More recently this apparatus 
has undergone modification, and rock crystal lenses are used, 
thus obviating the absorption of ultra-violet rays by the 
ordinary glass. It is not quite clear what amount of 
electrical energy is used for the arc lamps. It is given as 
35 to 80 amperes, but the voltage of supply is not stated. 
The present writer for all phototherapeutic purposes uses 
from 15 to 50 amperes at 100 volts, It seems certain that 
to secure bactericidal action a concentration of chemical 
rays is required ; and, further, Dr. Finsen is satisfied thet 
the blood interferes to some extent with the penetration of 
light into the body, and he therefore uses pressure to exclude 
the blood as far as possible from the parts under treatment. 
He has designed a compress expressly for the face. 

The procedure consists in subjecting a small surface at a 
time, say, 2 or 3cm.,totreatment. There isa daily exposure 
for two or three hours to the action of the rays, and treat- 
ment is continued for periods varying from “some days” to 
“many weeks,” and even “three or four months,” Dr. 
Finsen, who, as already stated, has elaborated this method, 
gives 59 cases, all improved but one, 23 being cured, and 30 
remaining under treatment. Since then, he records 200 
cases, 180 of which have been treated exclusively by the 
method in question. 

Admitting the approved efficacy of the treatment by en 
in the case of lupus, it only remains to be asked, Is thi 
method the quickest and the best? Even leaving out of 
sight other methods, and considering for the moment 
only the many successful results in lupus that have 
occurred by exposure to the X rays, it might be hazardous 
to venture a definite reply to this question. It may 
ultimately prove that what the ultra-violet rays do well, the 
ultra ultra-violet rays do better. ‘Bat.in the meantime, 
Phototherapeutics holds the field. 


SOME NOTES ON SINGLE-PHASE MOTORS, 
WITH SPECIAL REFERENCE TO THE 
HEYLAND MOTORS. 


By A, C. EBORALL 


Tue reference to the starting capabilities of single-phase 
motors in the ELEcTRICAL REVIEW of last week—namely, 
that up to the present it has been found impossible to build 
such motors to start against heavy loads—gives the writer 
an opportunity of bringing forward the capabilities in this 
direction of the Heyland single-phase motors, now being put 
on the English market by his firm. As far as concerns 
existing types of well-known motors, the statement in ques- 
tion is perfectly correct—not only will they not look at a 
load, but many of these motors require such heavy currents 
to start them without load that their use on lighting circuits 
(where alone single-phase motors are required) is discouraged 
in many places, and in others the demand for motive power 
is being met by laying down direct current power mains (for 
instance, Bristol, Glerkenwell, City of London, &c.)—a step 
which, though perfectly natural and the outcome of circum- 
stances, cannot be regarded but with regret by all those who 
believe in the capabilities of the alternating current. j 

The single-phase motors patented by Mr. Heyland, which 
have been mostly built up to the present by the firm of Elec- 
tricité and Hydraulique, Limited, of Charleroi, will not only 
start against full load, but they do this without complica- 
tion or bother of any kind, and with moderate current con- 
sumptions. Moreover, if required, the starting torques can 
be made much greater than this, and a good single-phase 
traction motor is by no means such an impossibility as it 
appeared a year ago. 

Before describing the fundamental principles and con- 
struction of these motors for heavy starting torques, it may 
not be out of place to discuss briefly, in general terms, what 
takes place in the commercial forms of single-phase motor 


_ during starting and running. 
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At the outset, it may be stated that all commercially suc- 
cessful single-phase motors belong to the induction type. 
That is to say, the stationary inducing system, or stator, 
whose windings are connected to the line wires, causes cur- 
rents to circulate in the windings of the running part, or 
rotor, and these currents, in conjunction with the driving 
flax of the motor, produce the torque. A characteristic of 
all induction motors is, that the rotor windings are always 
closed upon themselves after once the motor is running at 
normal speed, though they are frequently arranged to be 
opened at starting for the purpose of inserting a starting 
resi: tance, 

The easiest way of considering what goes on in a single- 

hase induction motor is to think of a two-phase motor. 


et, for instance, a motor of the latter type be running from. 


two-phase mins, and without load. Neglecting (as may 
quite well be done) the trifling power current required to 
make up the motor losses (under these circumstances prac- 
tically only iron, ventilation and friction), the current read 
on an emperemster in each phase is the “ magnetising cur- 
rent” of that phase of the motor, that is, it is the 
wattless current required for driving the magnetic flax 
through the magnetic circuits of the motor; farther, the 
speed is synchronous. Now let one phase be switched out. 
he motor will go on running as a single-phaser at prac- 
tically the same speed, but the amperemeter in the remaining 
hase will read approximately twice the current that it did 

fore—that is, the magnetising current in this phase has 
doubled. What has happened is briefly as follows: The 
magnetic flux originally provided by the switched-out 
phase is now replaced by a flax of approximately the 
same valae and relative position furnished by a mag- 
netising current in the rotor. Magnetising currents are 
called into being in the rotor induced by the magnetic 
flax of the phase still connected to the mains, and in 
quadrature with this flax with regard to time, and these 
carrents are carried round nearly 90° in space by the 
syachronous rotation before reaching their maxi- 
mum. Thus the cross-flax produced by them has very nearly 
the same effect as that formerly produced by the switched- 
out phase. The magnetising current in the rotor has, of 
course, to be balanced by a corresponding stator current, so 
that the amperemeter reads the magnetisiag amperes of phase 
1, plus the magnetising amperes of -the rotor transferred to 
the winding of phase 1. Hence the magnetising current 
in the latter approximately doubles. 

With this perfect motor running at synchronous speed, it 
would be found that a voltmeter connected to the terminals 
of the switched-ont phase would give a reading equal to the 
pressure on the mains from which phase 1 is running, 
This E.M.F. is that induced by the cross-magnetisation of 
the rotor currents, and is in quadrature with the impressed 
E.M.F. of phase 1, as explained above. In commercial 
motors the E.M.F. of phase 2, measured in this way, is not 
quite equal to that of phase 1. The magnitade of the differ- 
ence between the two voltages is a measure of the quality of 
the design of the motor. 

Tt has been said above that the motor continued to run as 
a single-phaser at practically the same speed. In reality the 
speed is a trifle less (the difference being too small to detect 
on @ counter) owing to the fact that the rotor currents 
cause a slight slip, so that even a perfect single-phase motor 
(unlike the polyphase motor) cannot ran at a synchronous 
speed at no load. 

_ Of course, as the motor is loaded, the slip increases, that 
is, the speed departs more and more from synchronism. 
Under these circumstances, the induced rotor magnetising 
currents are carried round in space less: than 90°, the 
cross-magnetisation produced by them is correspondingly 
reduced, and the rotary field of the motor is therefore 
not only less, but gets much less uniform, until finally 
the increasing load canses the motor to break out of 
step. When the rotor is stationary, the cross-magnetisation 
18 reduced to zero; there remains now only the one flax of 


the phase connected to the mains (phase 1), and this flux - 


cannot possibly produce a torque—that is, the motor cannot 
start—because-its axis (that is, the axis of the exciting coils 
of phase 1) is in the same direction as that of the rotor flux 
produced by it. 

To sum up then, we see that in order to enable a single- 
phase induction motor to start at all, an auxiliary starting 


field must be created that will do exactly the same thing as 
the rotor currents do at synchronous speed, or that a second 
phase would do. That is, with regard to space, a magnetic 
flax must be established in quadrature with the principal flux 
inducing the rotor currents, and with regard to time, this 
auxiliary flax must be in phase with the rotor currents, or 
what is the same thing, must be in quadrature with the 


principal flux. Every single-phase motor must therefore not 
only have astarting device, but the amount of starting torque 
available will depend purely upon the effectiveness of this 
device with ois to fulfilling the conditions outlined above, 
and upon the value of the cross-flax produced by it. 
Successful starting devices for single-phase induction 
motors have nearly all been arranged on the same general 
lines up to the present. The spaces between the running 


coils* on the stator are filled be 5 with starting coils, and 
the two sets of coils are furnished at starting with distinct 
currents differing in phase from one another by means 
of an external phase-splitting device, assisted by suitable 
proportioning of the starting winding. The usual arrange- 
ment at starting is to switch the running coils on to 
the line either with or without a non-inductive resist- 
ance, and to put the starting coils in parallel with 
them through either a choking coil, condenser, or non- 
inductive resistance, depending upon the relative proportion- 
ing and arrangement of the two windings, the actual con- 


* It is worse than useless to fill up all the slots of the stator with 
the running coile—that is, with the winding that is always in circuit, 
and which farnishes the principal flax of the motor. Two-thirds of 
the slots are usually taken up by the running coils, and the remaining 
one-third by the me coils. Four to eight slots per pole per 
phase are generally allowed for the former, ~ E 
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nections employed, and the particular maker’s ideas. But 
none of these devices have proved particularly successful, 
especially when used with high frequency motors. The start- 
ing torque is always insignificant, frequently barely sufficient 
to get the motor under way with the load of the belt and 
loose pulley, while the starting currents are invariably exces- 
sive—for instance, it has b2en considered good if a motor 
can run up to full speed without load with a current con- 
sumption equal to 14 times the full load current! These 
indifferent results are due to the fact that the phase differences 
of the two fields produced by all the above-mentioned 
devices are quite small, generally considerably under 30°, and 
moreover, the field produced by the starting coils does not 
reach a high value. Some makers have tried the effect of 
“ staggering ” the starting coils—that is, instead of winding 
these coils midway between the running coils, they have been 
displaced by the width of one or more teeth, thus giving a 
space displacement of less than 90°, in order to try and make 
up for the phase displacement of the current in the starting 
coils being so far from the correct amount. But no appre- 
ciable gain has resulted from this ; moreover, useful winding 
space is lost. 

Phase-splitting devices employing choking coils or con- 
densers in the line circuits are in any case objectionable. 
The use of the former causes a low power factor at starting, 
large wattless currents, and consequently heavy C?R losses. 
The employment of condensers is open to the objection that 
they frequently give a lot of trouble owing to the unmechanical 
nature of their construction. 

The Heyland motors differ but little with regard to 
general design from other well designed motors of the induc- 
tion type, but the ing aX underlying the action of the 
starting device, as also the method of applying them, are 
quite new in the alternate current motor field, while the 
results arrived at with these motors are far beyond anything 
hitherto obtainable, 

The appearance and general design of the motors can be 
seen from figs. 1 and 2. The motor for sizes up to 100 H.P. 
is built either ironclad (as shown here) or else totally 
enclosed; a more open construction is used for larger out- 
puts. The winding of the stator is shown diagrammatic- 
ally in fig. 3, which illustrates that of a four-pole motor. 


Fia, 3. 


The running coils are wound drum fashion in the small half- 
closed slots, there being, of course, more than one wire 
slot; these slots are insulated with micanite tubes. The 
starting coils are located in the large square holes, and it is 
the magnetic flax produced by these coils which produces 
the starting torque. The stator core discs are not built u 
in the motor case in the usual way, but each stator is finish 
complete with its winding and then put into the motor case. 
The depth of magnetic material in the stator can thus be 
conveniently varied within limits to correspond to small 
departures from standard outpute, &c. It will be noticed 
(fig. 2) that there is a considerable air space between the case 
and the stator core; this is arranged for in order to reduce 
magnetic leakage throagh the case, and, moreover, increased 
cooling facilities result. 


The number of poles formed by the running coils, and 
the turns and ne of the winding per pole are calcu- 
lated out in the usual way; the number of turns of the 
starting winding is, however, always kept small, for the 
reason given later on. 

The rotor is an ordinary three-phase rotor, that ie, it 
has some form of barrel winding carried out in slots, and 


star-connected in three circuits. The ends of the three cir- 
cuits are taken to three overhung slip-rings on the shaft, 
which are connected by means of suitable brushes to the star- 
connected non-inductive starting resistance shown in fig. 4. 
The insertion of this resistance at starting has two good 
effects, just as with polyphase motors—firstly, the starting 
current is limited in amount ; and secondly, it is brought 
more into phase, thas improving the power-factor at starting, 
and also the values of current and watt consumption per 
unit of torque. 

The starting of the motor is effected as follows :—All the 
rotor resistance being in, the single-pole switch (fig. 3) is first 
closed, and then the motor switch proper. The motor will 
immediately start up with great power, and the rotor resis- 
tance has now to be cut out, step by step, until the slip rings 
are short-circuited. The auxiliary switch can then be 
opened, when the motor will be running under normal cor- 
ditions at full speed. For elevator and similar work, the 
single-pole switch and starting resistance are operated 
together by means of a suitable link coupling, 

The displacement of phase obtained with the above simple 
starting device (which does not effect the running winding 
in any way, nor the general proportions of the motor) is very 

and can b2 made to approximate very closely to the 
ideal conditions. It is, of course, due to the relative unsym- 
metrical relations of the two windings with regard to the 
rotor, causing great magnetic displacement. The field pro- 
duced by the starting coils can be made as great as desired, 
and the torque of the motor is limited only by the fact that 
after a certain point over-saturation of the iron comes in. 
For the standard motors with normal starting torques, the 
adjustment of this auxiliary field is made by adjusting the 
number of turns. As a definite back E.M.F. has to be 
uced in the starting coils, given by the supply E.M.F., 
it follows that the strength of the starting field is inversely 
proportional to the number of ov ag, de and to nothing 
else. Hence, to get powerful fields, the turns must be smal, 
and consequently in these motors, as stated above, the 
starting winding located in the square holes consists of but 
few turns, and the starting torque for different purposes 1s 
adjusted by the proportions of this winding. 

The great differences existing between the Heyland 
starting device, and those which have preceded it will now 
readily be seen to be as follows :— . 

In all other phase-splitting devices, the fundamental idea 
is that a rotary field is to be generated, in order to enable 
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the motor to start, and as pulsations of a rotary field mean 
loss, all the arrangements in use have been designed with a 
view to reducing these pulsations to a minimum—that is, a 

field of constant strength has been aimed at. In 
accordance with this, it would bea great mistake to make 
the field of the one set of coils greater than that of the 
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other. Moreover, in all these devices, in order to get a large 
phase difference, it has invariably been the practice to make 
the starting winding of large self - induction, as phase 
difference increases with the self-induction. Bat with 
increased self-induction the field producing the torque falls, 
so that the latter must always be small. 

Now, Mr. Heyland’s views are practically op to this. 
He does not trouble about the rotary field at all, but designs 
the starting coils to give simply an alternating field of large 
phase difference at right angles to the running coile, this 


12 Equivalent H.P. 


dacing it is quite small, owing to the small number of turns. 
To sum up, the design of the Hyland motors, with regard 
to the starting device, is along lines directly opposed to 
~ generally accepted practice, insomuch as the starting coils, 
causing the fiax of great phase difference, have a much 
smaller self-induction than that of the raoning coils ; more- 
over, the auxiliary flax of the starting coils is 
80 purposely arranged to be much greater than the 
flax of the running coils. 

The actual performance of these motora, both 
when starting and ranning, is well shown by the 
typical test curves given (figs. 5 and 6). Fig. 5 
60 ows the relation between torque and starting 

current and starting power factor for a 4-H.P. 

motor designed to give a specially large torque. 

E The full load current of the motor is about 43 

ry amperes at 120 voits, 50 cycles. From the 

a i curve of current and torque, it will be seen that 

& the motor starts with a torque equal to that at 

y full load with a current consumption of 84 

ry amperes, or about double that at full load. At 

the sam: time, the starting power factor attains 

the remarkably high figure of 59 per cent. 

= The maximum torque the motor will give at 120 

volts is about three times that at full load. The 

slip of this motor at full load was 6 per cent., 

efficiency 74 per cent., and power factor 77 per 
cent, 

Fig. 6 gives an idea of the performance of 
these motors when running. The motor in 
question (designed to run on a lighting circuit 
in the North of England) is nominally of 6 B.H.P., 110 
volts, 100 cycles. From the curves it will be seen that 
the full load quantities are as follows: — Carrent, 66 
amperes ; efficiency, 80 per cent.; power-factor, 77 per 
cent. ; and slip, 8} per cent. The maximum power factor 
is 80 per cent., and tte maximum load without falling ont 
of step about 9 B.uP. No special starting torque was 
asked for with this motor, but it was specified that the 
starting current should not exceed 100 amperes. At this 
current consumption the motor started with a torque 
equivalent to 3 upP., thus half the full load torque with 
one and a half times the fall load current. 

From the commercial aspect it is always necessary to look 


10 


Poot pounds 


‘ to the weight of a machine when considering its efficiency, 
/ &c. The tabulation given below for the standard sizes of 
/ Heyland motors supplied by Mesers. Witting Bros., Limited, 
1001 Dre of sndeg 4 7 will show that they are not by any means unduly heavy 
V for their output :— 
> StanDARD HEYLAND Morors. 
ane For 50 cycles and 100 to 800 volts. 
in 1,500 85 50 66 || 15 1,000 80 | 83 1,100 
Running test of + 1,500! 60 | 60 99 1,000 82, 85 ‘1,100 
Single-phase motor type E.H. 5 4 1,500} 65 | 65 | 143 |] 30) 1,000 63 | 87 2,000 
a7 6 ; 110 volts; 100 ~ 1 1,500} 70 | 70 | 154 |] 40| 750 | 85 | 89 2.640 
3 1,500) 73 | 75 | 308 60) 750 85 99 3,500 
1500| 75 | 80 | 449 || 80 750 85 | 90 4.400 
10 1,000} 80 | 82 | 660 |] 750 85 91 5,000 
| | 
§ These motors, whose full load efficiency and power factor 
" are given above, are designed on the following lines :— 
Loe a rise after eight hours at full load will not 
ex 40°C. 
0 ! 2 3 4 5 6 7 8 9 10 4 
2. Drop of speed varies from 10 per cent. in the smallest 
ee size to 8 per cent. in the largest motor. 
a. 6. 3. All motors have a loading limit of 1} times the fall 
field having as a value as possible, and always being load. ; 
larger the of the running coils, or coils carrying The motors are designed either to start up with a torque 


a current of small phase difference. The large phase 
difference of the magnetic flux of the starting coils is pro- 
duced, not by designing the latter to have great;self-induction, © 
(which wi have the of flax 
to produce the torque), but by displacing ux magnetically 
in oped tee At the same time, this cross-flux has 
a high value, because the self-induction of the circuit pro- 


equal to fall load, the current consumption being twice the 
full load current, or else to start with a torque equal to two- 
thirds of that at full load, the current being 14 times the full 
load current. 

Norz.—In the writer’s remarks on the starting of single- 
phase induction motors, all methods of bringing the motor 
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up to speed involving the use of mechanical means, or of 
a commutator, were not considered, on account of such 
methods being unpractical, expensive, and hardly ever used 
in practice.—A. C. E. 


CORRESPONDENCE. 


Stresses in Engine Shafts, 


Ido not think anyone will question your contributor’s 
statement that the capacity of a shaft to resist a suddenly 
applied twisting moment is one-half of that which it would 
be were the twisting: moment gradually applied. In other 
words, the factor of safety must b2 doubled where the shaft 
has to resist suddenly applied twisting moments. eal 

So long as we understand one another there is no point in 
haggling over definitions ; my object is to get at the truth 


Amps 


diagram which I now send you to publish with this letter if 
you think it of sufficient general interest. B 

This diagram is based on the following assumptions :— 

1. That the flux through the field magnets is not mate- 
rially altered during a short circuit, due to the steadying 
effect of the shunt coils, &c. . 

2. That the flux through the armature core is also not 
materially altered ; so that ora 

8. We may regard the armature winding (consideriug 
the enormous rush of current which there tends to be on 
short circuit) as sensibly a coil of wire embedded in air; 
and the only path available for the lines of force (of its own 
making) as being in the confined me between the field and 
the armature, and the return path between the core discs. 

We may then accept the solation for the establishment of 
acurrent in a solenoid under the application of a steady 
impressed E.M.F, as of the form given by Dr. Fleming on 
page 103 of his book, “The Alternating Carrent Trans- 
former,” Vol. I. Having calculated out the time-constant 
of ths armature on the above assumptions, I draw a curve 

of the shape indicated by Dr. Fleming through 
a point (D) obtained by setting off the time- 
constant along the axis of abscisee, the cor- 
responding proportion (0°63) of the maximum 


On the particular machine in question this 
54000 Load corresponding to ultimate shear stress. occurs at about 3,700 amperes. 
Time, r Assume that 5,000 amperes is the load at 
omy ‘Ey which the ultimate shear stress of the shaft 
1 would be reached, the ordinary working load of 
no provionely erised. | The the shaft being only 250 amperes, a factor of 
3000f+ 4 time will be much less than thin safety of 20 being thus allowed (assuming load 
~ vas oo to current, for the sake of sim- 
i = es " Wo then see that the shaft would shear soon 
gS | 8 after the point (A) on the curve was reached ; 
an interval of about ‘0016 second from the com- 
Normal full load of dynamo} > mencement of the short circuit. . 
| The automatic cut-out does not go till after 
wi 003 004 005 006 007 008 009 Ol Seconds 


of the matter, and not to attack any statements your con- 


tributor may have made. 

But perhaps I may be allowed to recapitulate, in the light 
of his subsequent correspondence, what I understand was 
really meant by the closing paragraph in your issue of 
September 1st (page 376) :— 

1. A suddenly applied stress is, in its effect on the shaft, 
equal to double that stress gradually applied. 

2. The crankshaft on the engine side of fly-wheel has 
already been designed on this assumption ; therefore, if we 
further assumed that the armature current never exceeded 
the “ ordinary,” we could put in a shaft on the dynamo side 
of the fiy-wheel of the same diameter as on the other side. 
es be logical, it seems to me that “ordinary” should be 

efined, not by the rated ont of the engine, but by the 
maximum ible thrust on the crank pin at any period of 
the revolution ; but let this stand.) © 

8. Your contributor says, in the article above referred to, 
“allow 50 per cent. excess stress,” and he calculates the 
shaft on this basis. I submit that this is not strong enough 
and that if the design he was then considering be adhered 
to (ie. the fly-wheel and armature separate) it should be 
made several fold stronger. 

In an article in your issue of the 22nd inst., headed 
“Engines for Electric Traction,” you mention incidentally 
that I seem to have come to the conclusion, but appear dis- 
inclined to put it down plainly, that the cut-outs will not 
act in time to save the great rush of current that tends to 
occur when there is ashort circuit in the line. This is quite 
true; ¥ had doubts whether the time lag of the generator 
was small enough, and the time lag of the cut-out large 
enough, to permit such a rush of current. 

I have, however, now made an attempt to find the order 
of magnitude of the time lag in the generators of which the 
shafts were sheared off in the instance I gave, and as this, if 
correct, goes to show clearly that in some cases, if not in all, 
the dangerous rush of current is practically all over before 
the circuit-breaker acta, I have embodied the results in a 


the point (c) is reached, taking Mr. Dawson’s 
statement of ;1,,th second for an “I.T.E.” cut- 
out in preference to my own estimate of *024 


second. 

It is evident that my calculation for the time-constant 
might be 1,000 per cent. wrong, and yet the circuit-breaker 
would hardly protect the generator. 

If there is any external resistance (such as feeder or track) 
other than the dynamo, the time constant is reduced, and 
the circuit-breaker is still less a protection. 

A. M. Taylor. 


[We hope to show some diagrams which will throw some 
light on the question in an early issue.—Eps, ExEc. REV. | 


Fly-wheels. 
The ideal fly-wheel would probably vary its speed much 
more rapidly "hee the ae A fiy-wheel which would 
give up nearly all its energy when the engine slowed down, 
say, 10 per cent., would probably do its work very well and 
not be likely todo damage. It could also be made much 
lighter than the ordinary fly-wheel. These results could be 
obtained by running the fly-wheel by means of belting 
running on coned pulleys ; the position on the coned an 
being fixed by a governor. Or the fly-wheel might be made 
with heavy masses of metal arranged to slide on the arms. 
Normally these masses of metal would be constrained 
towards the centre by means of springs, but when the speed 
of the fly-wheel increased they would fly outwards and thus 
absorb energy owing to the increased velocity ; when the 
speed of the fly-wheel decreased these masses would come 
towards the centre and so give up their energy. : 
Electrically the fly-wheel might be driven by a differentially 
wound motor in parallel with the main generator, the series 
coil being in opposition to the shunt. When the voltage of 
the main generator increased the series coil would weaken 
the field magnets of the motor and thus cause it to increase 
its speed. If the voltage of the main generator were to 
decrease then, owing to reversal of current, the series coils 
on the fly-wheel motor would tend to increase the strength 
of the magnets which would thus cause the motor to act as 
a generator and deliver energy to the mains, 


‘ 
will 
of 
I 
ec 
eme 
I 
held 
the 
tenc 
| 
quo 
also 
T 
best 
{ 
P 
ane 
mua 
it, i 
pent 
THE 
the e 
result 
past 
maki 
Olark 
Unite 
10,00 
i 
throu 
the P 
betwe 
resist 
— 
the’ 
15°0 
ina | 
thern 
Th 
Clase 
dynai 
rgel 
Na 
Neith 
for ¢ 


- Neither Kahle nor Glezsbrook ap 


Vol. 45. No, 1,140, 29,1890) THE ELEOTRIOAL REVIEW. 615 


Most likely, however, the best solution of the difficulty. 
will be to use accumulators as suggested in a recent number 
of Cassier’s Magazine. 

Charles Turnbull. 


North Shields. 


The Lancashire Electric Power Company as a Standby. 


During the past few days the users of electric power in 
Manchester have had an experience to teach Rai the 
necessity of an independent source of supply in case of 
emergency. 

It will be fresh in the minds of many people that a meet- 
ing of representatives of several municipal authorities was 
held at Manchester in January last to organise opposition to 
the above company’s Bill; they did not wish anyone. to 
supply electricity beyond their own municipal source of 
supply. 

‘. a letter to several newspapers about that time, I con- 
tended that an independent source of supply was needed, and 
quote the following :— This source of electric power may 
also be used as a standby, to be used in case of sudden 
emergency, or failure of the municipal source of supply.” 

Those who were opposed to the above scheme will perhaps 
see how convenient it would have been to have some 
outside source of power as a standby to help the municipal 
source of supply out of a difficulty. The kind of accident that 
happened at Manchester last week is liable to occur in the 
best designed generating plant, with the. same or even worse 
results. With a breakdown of gas generating plant it is 
possible to plod along for a time, but in the breakdown of 
an electric generating plant the stoppage is sudden, the only 
remedy being a large plant of storage batteries; so, even if a 
municipal authority has spent thousands of pounds in plant, 
it is not infallible, and I think those who opposed the above 
Bill will now see that there is something in having an inde- 
pendent source of electric power in their midst. 


Thos. Winstanley. 


Manchester, September 26th, 1899. 


STANDARDS OF MEASUREMENT.’ 


Tax last report of this committee related to the redetermination of 
the electro-chemical equivalent of silver by Drs. Patterson and Guthe 
by means of a specially constructed electro-dynamometer. The 
result was 0'0011192 gramme per ampere per second. Daring the 
past year the same electro-dynamometer has been employed in 
making an absolute determination of the electromotive force of the 
Clark standard cell. 

Two cells were made by the secretary of this committee in 
accordance with the specification which has been legalised in the 
United States. The two were made at an interval of a year, but at 
the same temperature they do not differ more than one part in 
10,000, 

The method adopted in measuring their electromotive force was 
to compare the eléctromotive force of the two in series with the fall 
of potential over the resistance of a coil of manganin wire immersed 
in paraffin oil, when the current through it balanced the torque of 
the phosphor-bronze wire of the electro-dynamometer whea twisted 
through one complete turn. The comparisén was made by applying 
the Poggendorff method to the cells and to the potential difference 
between the terminals of the coil in succession. Since the 
resistance of the manganin coil is involved in the measurement, it 
must be known with accuracy; for this purpose two standard one- 
ohm coils were ordered from Wolf, of Berlin, with certificate from 
the Reichsanstalt. These coils arrived in June. 

Three indspendent comparisons were made with the cells at 
15° 0. The temperature was measured by immersing the cells 
ina bath of petroleum, and taking the temperature by means of a 
thermometer made by Haak, of Jens, reading to fifths and calibrated 
* be Roichsanstals. Its number is 11,021, and at 15° it reads 0°05° 

ow. 

The result of the three measurements is 1°4333 volts at 15°. 
Glazebrook and Skinner, by the silver voltameter method, and 
assuming 0001118 as the electro-chemical equivalent of silver, 
obtained 1:4342. Kahle found, by means of a Helmholtz electro- 
dynamometer, 1°4838. His value of the silver equivalent is 0 0011182, 
Bat Kable says that silver nitrate neutralised by silver oxide gives a 
larger value for the electro-chemical equivalent by five parts in 10,000. 

pears to have employed the 
neutralised silver nitrate solution. The value 00011192 was obtained 
by the use of the neutralised solution. Hence the silver equivalent 
for the solution used by Glazabrook equals 00011187. Assuming 


: Report of the Committee on “ Standards of Measurement,” from 
! vocceedings American Association for the Advancement of Science. 


this value instead of 0:001118, Glazebrook’s result is reduced from 
1°4342 to 1°4332. This is practically identical with the value now 
reported by the secretary of this committee and Dr. Guthe, which is 
8. OarHart, Secretary of Committee. 


THAT BLESSED WORD “ELECTRICITY.” 


One of the greatest hindrances to the advancement of electrical 
knowledge in the popular sense is the facility with which unscrupulous 
individuals are enabled to trade upon the credulity of the uninitiated, 
by the cloak of mystery which shrouds all things electrical. One 
need only lay claim to the invention of some new and wonderful 
process or machine, making free use of the word electricity, but 
affording no actual details of the means employed, in order to become 
a hero in the eyes of the daily Press—and, therefore, of the public. 
This condition of things, has, unfortunately, been aggravated by the 
marvellous character of the genuine discoveries which have been made 
in recent years. When a man has been convinced by actual trial that 
he can see through substances which he has been accustomed to regard 
as opaque; and hear the voice of his friend beyond the sea, heis quite 
pared to be told that his eyes are by no means indi ble to the 
of seeing, or his ears to that of hearing, provided, of course, 

that the word “ electricity ” is employed. 
Quite recently the non-technical papers have been deeply interested 
in an alleged discovery by a Mr. Stiens, who asserts that he can 


- “make the blind to see.” ‘“ My apparatus will,” he says, “as in the 


camers, focus the rays of light from the object to the brain, and sight 
is given.” . . . (We quote froma well-known morning paper.) 
The apparatus, of which absolutely no particulars are given, is said 
to be portable, and to be available for the ordinary practical purposes 
‘of life. A representative of|the Press, who interviewed Mr. Stiens, 
was deeply impressed by a practical demonstration, but could obtain 
no explanation of the a Mr. Stiens also claimed to give hear- 
ing to the deaf, eyen if the auditory nerve were deranged! Time 
will show how far these claims are justified. 

Turning to another field of—invention, we learn that an American 
chemist and electrician has “solved the problem of robbing the air 
and its moisture of its power and storing it in a battery in the form 
of electrical energy.” 

To convert power into energy is a-sufficiently colossal triumph; 
this, however, it is true, is frequently accomplished on paper by the 
non-technical and by the engineer who ought to know better. 
“The cells collect the electrical energy directly from the atmosphere 
and give it up as power (sic) immediately.” The use of steam is to be 
abandoned, &c., &c. As usual, the long-suffering and much misquoted 
Edison is dragged in to express an opinion in superlatives. We need 
not wait for time to deliver a verdict on this discovery. We have 
been used to hearing that electricity is in its infancy ; truly, it is the 
electrical knowledge of the editors of non-technical, andof some 
technical, journals that is infantile. 


BUSINESS NOTICES, &c., 


Electrical Wares Exported, 


Szpr. 271n, 1898. Sarr. 26rH, 1899. 

Adelaide .. Value £890 | Antwerp. Elec.fuse ..Value £246 

Bombay os 50 mbay .. aa 21 

Caloutta .. .. «+ #98 |, Buenos Ayres. Teleg.mat. .. 295 

<a “ 44 Channel Islands .. oe ee 8 

Fremantle ,. oe oe ee 53 | Christiania, Teleg. wire oe 6196 

Hamburg .. 267) Cole oe 208 

Launceston .. ee ee Durban 

ras ee ee + 13 | East London ee c= 

Malta .. oe 24 Ghent oo ee ee ee 24 

Melbourne .. ee 432 | Gibraltar .. ee ee oe 12 

Nagasaki .. oe 189 | Gothenburg. Teleg.wire .. 29 

Perth.. ee ee 806 | Hong Kong.. eo 

Port Elizabeth .. 44 | Jamaica. Teleg. wire .. 

Shanghai. Teleg. mat. .. ee 22 Launceston a 

Singapore. Teleph. mat, Madeira oe 245 

Stockholm. Teleg. wire 98 | Madras vo oe 243 

Sydney. Teleg.cable .. 210 Malta ee ee ee 

Tientsin .. 108 | Melbourne .. 120 

Wellington oe 50 ” Teleg. cable ao 

Ostend ee oe oo 

Penang be oo MS 

Perth oo 73 

Port Elizabeth ee ee ee 28 

Elec. cable .. 150 

Rotterdam. Teleg. mat. -» 100 

St. oe os oe 45 

Stockholm. Teleg. wire co 10 

Sydney ae 848 

Teleg. cable .. L131 

Teleg. mat. .. 

Total .. £5,618 Total oo £8,047 


Foreign Goods Transhipped. 


| Barbados, Teleph. mat. Value £106 
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_ Ayr.—A new pipe organ, worked by electric motor, is to 
be erected at Cathcart Street Presbyterian Ohurch. 

Bankruptcy Proceedings.—A receiving order has been 
made in the case of F. G. W. Adams (of Downie & Adams, electrical 
engineers), 24, Newman Street, Oxford Street, W., on the petition of 
a creditor. The first meeting of creditors and the public examination 
are arravged for October 3rd and November 8th, respectively, at 
Bankruptcy Buildings, Carey Street, W.C. 

A sitting for public examination was held under the bankruptcy 
of L. Lawrenc3, as Lawrence and Butcher), electrical 
engineer, 5, Stafford S‘reet, Old Bond Street, before Mr. Registrar 
Giffard at the London Bankruptcy Court on Tuesday last week, 
the statement of affairs showing liabilities £334 and assets £5. The 
debtor began business, without capital, at Stafford Street about four 
years ago. Six months later he was joined by Mr. Butcher, who 
found £200 for the business, and the yartnership continued for 
18 months, being dissolved in June, 1897, by mutual consent. 
He continued to trade until Christmas last as Lawrence & Butcher 
and then closed the shop and took offices at the same address, where 
he remained until June last, when the landlord distrained for rent. 
He had rince bzen without occupation and dependent on relatives. 
_ About the beginning of December last negotiations were opened with 
a view to the formation of a limited company to take over his 
business. The capitel of the company was to b3 £2,000, and he was 
to have received 1,000 fally paid up £1 shares, and his services were 
to be retained as managing director at a ealary of £100 per annum. 
The company was duly registered on February 27th last as Lawrence 
and Butcher, Limited, but nothing definite came of the negotiations. 
He attributed his failure to bad debts, and to losses on contracts 
owing to ill health. The examination was concluded. 


Liquidations.— The Western Counties Electric Light 
and Power Compsny, Limited, is winding up voluntarily for the pur- 
poses cf reconstruction, Mr. H. Dyer, of Bank Chambers, Corn Street, 
Bristol, being appointed Jiquidator. He ie authorised to register a 
new ccmpapy (the Keynsbam Electric Light and Power Company), 
and to sell and tranefer all the assets, &c., of the old company to the 
new company under terms and conditions arranged in an agreement 
between the Western Company and G. J. T. J. Parfitt. 

We are informed tbat the Pkcebus Solder and Electric Soldering 
Fluid Company is in liquidation for the purpose of reconstruction. 


“ Beacon” Resistance Wire and Armature Binding 
Wire.—Messrs. W. N. Branton & Son, Musselburgh, send us two 
samples of “ Beacon” wire ccated to withstand damp and ren i oi 
irfiaences. The first trample is cf the wire as m«nufactu and 
supplied; the second is cut from a coil which has been exposed to 
weather for about eeven months, close to their galvanising sheds where 
acid fames and steam are the chief characteristics. Tais wire has 
lost almost nothing in diameter and is not by any means rusted, the 
oply change apparent b-ing a blackening of the surface. The firm is 
also manufacturing apecial tool steels of high quality and an armature 
binding wire to take the place of phosphor bronz: or piano wire. 
They have alreedy supplied a large quantity. It is easily soldered 
and has a high tensile strain. Our representative was recently shown 
through the werks which are completely equipped for turning out the 
various specialties of the firm, one of which is a shaped wire, in 
various sections, for fine tools,and another a covered resistance wire 
for electrical instraments. All the work is carried on under the 
direct supervision of members of the firm, which is to a large extent 
a guarantee of thoroughness. 


Books Received.—* Prob‘ems in Machine by 
Charles H. Innes, M.A. Manchester: The Technical Publishing 
Company, Limited. 4s. 6d. 

“ Notes on the Construction of Oranes and Lifting Mechinery,” 
Edward 0. R. Marke, MIM.E. Manchester: The Technical 
Publishing Company, Limited. 3+. 6d. 

“Terminal Index for Use with MeNeill’s Mining and General 
ee Code.” London: Whitehead, Morris & Oo., Limited. 


3. 6d. 
“Electricity Simplified."—-A popular treatise, by A. T. Stewart. 
Edinburgh: Bishop & Sons. ~ 
“Penrose’s Pictorial Annual.”—The Process year-book for 1899. 
London: Penrose & Oo. 


A British Ice Association.—The editor of -Cold Scag 
writes to us-as follows:—“ In view of the increasing importance of 
refrigerating, cold storage and ice industriés, it has b2en resolved to 
form a British Ice Association to pone these trades, to benefit and 
tafeguard the interests of mem in all matters affecting their 
business welfare, to enable members to meet periodically and to 
correspond, to facilitate the interchange of ideas respecting improve- 
ments in the means of producing cold, and: the applications thereof, 
and to publish and otherwise communicate information on such sub- 
jects. It is suggested that all British subjects having a real connec- 
tion with the refrigera‘ing industry, witn tha keeping of cold stores 
for the use of the public, and with the ice trade, should be eligible as 
members, and that provision should be made for associate and 
honorary members. The scheme has already gained strong support, 
but ts some cf your readers may not have heard of the proposal, 
I shelt be obliged if you will permit me, through the columns of the 
ELEcrricaL Review, to invite any such to communicate with me 
at 19, Ludgate Hill, B.0. 


British Fire Prevention Committee.—The atrange- 
ments for the Winter Session will again include a comprehensive 
series of fire tests, to which it has also been decided to invite 
distinguished gues‘s from abroad, the almost international interest 
accorded to the work having led to a number of applications from 
foreign cfliciale, architects and engineers to attend the experiments, 


In October there will be further investigations with doors of various 
materials, with floors, patented itions, and : non-inflammable 
materials. The operations of the testing station will then probably 
be extended to experiments with automatic fire alarms. Mr. G. E. 
Monckton has again taken up the duties of secretary, which ill-health 
compelled him to relinquish last February. 

Catalogues.—The Edison & Swan United Electric Light 
Company has issued a new wire catalogue (S:ction V.), in which are 
included wires, cables, wiremen’s tools and sundries, arc lamp carbons, 
dynamo brushes, jointing materials, casing and capping, wood blocks 
and sundries. Ina the opening pages there are some short notes on 
joint making which should be of service to the wireman, also on the 
selection of cables, the Ediswan “fall of potential” table, tables of 
eiz28, weights, resistances and wotking currents of copper wires, a 
table of electric light wires and cables of various descriptions of 
insulation, &c., flexible wires and cords for incandescent lighting. 
Other tables are included of bell and telephone wires, telegraph and 
telephone trunk and aerial cables, soft binding wires, instrument 
wires, platinoid wires for instruments, resistances, &c. The list is as 
usual nicely arranged, and there are a good many illustrations of the 
various sundries described in the list. 

From the Ward-Leonard Electric Company, of Bronxville, U.8.A , 
a list (997) comes to hand illustrating the principal types of rheostats 
and circuit breakers manufactured by them. 

The British Electric Transformer Manufacturing Co., Limited, 
of Woodfield Road, W., have issued a well set out booklet of about 
50 pages devoted to general notes on transformers, and especially to 
a description of the Berry type of transformer made by them. The 
relation of transformers to continuous current distribution, their 
application in tramway working, temperature rise, radiating power, 
ventilation, mechanical strength, ageing of iron, copper losses, over- 
load, and various other matters, are commented upon, and a number of 
illustrations of Berry traneformers are given, including one showing a 
bank of 250-xw. 11,000-vol¢ transformers, built for the Metropolitan 
Electric Supply Company, and a 100 kw. three-phase transformer. 
There are several views of the company’s works showing the several 
departments. Altogether the publication, which is well printed and 
illustrated, possesses considerable interast. 

Messrs. Julius Harvey & Oo., of Queen Victoria Street, E.0., send 
us a copy of their new catalogue of steam, oil, and electric motor 
vehicles. In each of the sections specimen motor cars of various 
kinds are shown, but the electrical section comes off badly with only 
one item, and that an expensive electrical victoria. We understand 

Ty. . 


Correction.—In a recent issue we stated that Messrs. 
Philips & Co., of Eindhoven, Holland, have a daily output of incan- 
descent electric lamps amounting to 15,000 cr. The daily output 
is, however, 15,000 lamps, not c P. 


The D.P. Battery Company.—We are informed that the 
successful candidate forthe appointment of works’ at the 
company’s new works, which are now in full operation, is Mr. W. 8. 
Worthington, late of the Epstein Accumulator Company. 


Educational Notices.— We have received from the 
Electrical Engioeer Institute of Correspondence Instruction, New 
York, a catalogue of electrical engineering, mechanical engineering 
and other courses. The booklet is made the more interesting by 
photographs of about 20 past and present leaders in electrical 
ecience. The courses ht include all branches of electrical engi- 
neering, including electric lighting, electric railways, electric mining, 
telephony, telegraphy, mechanical engineering, mechanical draw- 
ing, &c. Mr. —. Wetzler, M.E., E.E, is the President of the 
Institute, and Mr, T. O. Martin, editor of the Electrical World and 
Engineer, is vice-president. The catalogue will be sent free on 
application to the main o 120-122, Liberty Street, New York. 

e Birkbeck Literary and Scientific Institution has just issued its 
calendar for the 1899—19C0 session, giving syllabus of classes, 
schemes of work, results of examinations, Se Illustrations are 
given of some of the departments, including the electrical and 

‘or the No en men 
an instructor in electrical engineering design and ons is 
wanted for evenings, also a junior technical assistant: for fall time. 
See “ Official Notices” this week. 

The Council of the North of England Institute of Mining and 
Mechanical Engineers, in collaboration with. the Council of the 
Durham College of Science, have arranged a course of lectures for 
colliery engineers, enginewrights, apprentice mechanics, and others, 
to be delivered at the Durham Oollege of Science, Newcastle-upon- 
Tyne. The course will extend over three winter sessions. The 
delivery of the course of lectures will commence on September 30th, 
1899. Particulars on application to Mr. F. H. Pruen, Secretary, 
Durham College of Science, Newcastle-upon-Tyne, or Mr. M. Walton 
Brown, Secretary, North of England Institute of Mining and 
Mechanical Engineers, Neville Hall, Newcastle-upon-Tyne. . 


Enclosed Arcs for Illumination Purposes. — The 
British Thomson-Houston Company has issued another of its 
beautifully illustrated pamphlets. The present one is entitled 
* Artificial Illumination by Means of Enclosed Electric Arc Lamps. 
The good points in enclosed arcs for shop window illumination, 
interior works, and mill lighting, are emphasised, the advantages of 
an efficient lighting system, both from an advertisement point of 
view and on account of increased volume and efficiency of work 
executed, being stated. Considerable weight is given to there words 
by a number of photographic reproductions of shop showrooms and 
works interiors lighted by enclosed arcs, the benefits of electric 
lighting being still more distinctly shown in a view of a furniture 


carryil 
Railws 


station 


Ste 
Johnso 
ment. 

the Li 
firm al 
which 
valuabl 


facture: 
under ti 
electric: 
by Mr. 


Alde 


commen 
Works } 


od 
Fi 
that 
was | 
b 
fire 
at =A 
ock 
Linel 
vessel 
light 
navig 
al 
"BH 
fitted. 
therm 
trunk 
at th 
also b 
for ot 
Ne 
Pe 
works 
with 
manuf 
with | 
now f 
furthe 
The ol 
ing de 
at Hu 
Po 
railwa 
isk 
furnisl 
or 20 t 
Electri 
within 
lated | 
constrt 
vormal 
and ot 
runnin 
length 
the yes 
Tr a 
i 
Atlanti 
— 
Mi 
taken o 
busines 
a 


Vol #5, No. 1,140, 29, 1860] THE ELECTRICAL REVIEW. 517 


establishment lighted , mesntooest gas, the effect being such as to 


convey the im mantles were quite ready to shofile off 


this mortal coil. 


Fire.—The Incandescent Electric Lamp Compsny notify 
that the fire which occurrei in the Robertson Electric Lamp Works 
was rapidly overcome owirg to the promptness of the firm’s own 
fire brigade. No damage was done, and the supply cf lamps will not 
be interfered with in any way. 


For Sale——From our advertisement pages particulars 
may be obtained of a proposed sale of goodwill, plantand machinery, 
stock-in-trade, yatent rights, and bcok deb‘s in the business of 
Sydney F. Walker (8. F. Walker & Co., Severn Road, Oardiff). The 
sale is to be conducted by Messrs. W. C. Olarke & D:vey, of Cardiff. 


Liner Lighting.—Messrs. W. C. Martin & Co., electrics! 
engineers, Glasgow, have secured the contract to fit the large Ourard 
Liner Jvernia, launched at Walleend cn Thursday last week, with 
electrical plant for lighting and power. The electric lighting of the 
vessel is to be on a very extensive scale, the plant consisting of two 
compound engines coupled direct to two dynamos, each set capable 
of supplying power to light 1,500 8-c p. lamps. A powerful search 
light giving 20,000.c p., is to.be fitted at the bow of the steamer for 
navigating purposes, and a thorough system of heating and ventilat- 
ivg all the rooms, machinery and cargo spaces will be installed. Ten 
3-5 HP. electric motors and 10 30-inch fans, direct driven, will be 
fitted. Fivecf the fans are to dr. ve cold air through Stewart’s pa‘ent 
thermo-tanks heated by steam, where the air will be heated to a 
certain temperature, and then carried into each room by ventilating 
trunks. The other five fans will exhaust the foul air from the holds 
at the rate of 12,000 cubic feet per minute. Electric motors will 
also be used for driving the bair brushes in the barter’s shop, and 
for other purpozes throughout the steamer. 


New Book.— Messrs, Whittaker & Co, have just 
published “ Electric Wiziog, Fittings, Switches,and Lamps,” by Mr. 
W. Perren Maycock, M LE EB. 


Penistone Electrical Company.—This firm bas now 
completed the transfer of the electrical department to its new 
works at Huddersfield, and in conveniently arranged premises and 
with up-tc-date tools and machinery, is occupying itself with the 
manufacture of switches, switchboards, fuse snd distribution boards, 
galvanometers, volt and amperemeters, railway instruments and bells, 
with Mr. V. J. Delebuque as works’ manager. About 60 hands are 
now fally employed, and this number will be largely increased when 
further alterations are completed and more machinery is installed. 
The old premises at Penistone are being retained for the wocd work- 
ing department, employing 60 hands. Offices and clerical staff are 
at Huddersfield. 


Portable Plant.—TZenders and Contracts says that in 
carrying out the repairs of the Torcenay tunnel on the Eastern 
Railway of France, a portable electric light plant is employed. A 
railway truck carries a petroleum engine driving a dynamo, which 
furnishes current, both for propelling the truck by means of motor 
and for lighting the works in the tunnel with four to six arc lamps 
or 20 to 40 incandescent lamps. - 


Schuckert Tram Schemes. — The British Schuckert 
Electric Company, Limited, which is now developing its business 
within our borders, has just issued a lict in’which it gives in tabu- 
lated form the names of towns where electric tramways have becn 
constructed or equipped by the Elektrizitiits - Aktiengesellschaft 
vormals Schuckert & Co., Nuremberg, in France, Germany, Spain, 
and other Continental countries. The total number cf such Tines 
running or under construction on January 1st, 1899, was 56, with a 
length of 476 miles and 1,121 motor cars. The table before us gives 
the year of opening, length of track, number of cars, H.P. of motors, 
station and accumulator Kw. capacity, and other notes. 


_ Steam Lorry at Messrs. Johnson & Phillips.—Messre. 
Johnson & Phillips have started a steam lorry in their cartage depart- 
ment. The lorry is built to carry 44 tons and has been supplied by 
the Liquid Fuel Engineering Company, We understand that the 
firm are very well satisfied with the innovation. The heavy load 
which can be dealt with in a single journey has been found a specially 
valuable feature, 


Trade Announcements.—The offices of the German 
Atlantic Telegraph Company have been established at Cologne, 
Stolkgasse 3—11. 

Messrs. H. 0. Yeo & Oo., have removed from 34, Aldermanbury, 
E.C., to 38, Gracechurch Street, E 0. 

The St. Helens Cable Company, . Limited, notify that they have 
taken over the business carried on by Messrs. W. J. Giover & Co. for 
the past 80 years. The St. Helens Company will carry on the 
business of wire drawers, wire rope, electrical wire and cable manu- 
facturers, rubber and insulating material, &c. The works will be 
under the directicn of Mr. W. J. Glover and Mr. R. B. Glover. The 
electrical cable and ratbar works at Warrington will be supervised 
by Mr. Heyl-Dia. 


ELECTRIC LIGHTING NOTES. 


Alderley Edge.—The supply of electricity has just been 
commenced by a company which has registered cflices in Manchester. 
Works have been erected’ at Belmont, near Alderley Edge, and the 


company has secured the Board of Trade order from the Alderley 
Council, and bas, therefore, full powers to supply in all of 
The company has offered to supply the Wilmslow 


Bermondsey.—The Vestry will not offer objection, under 
certain conditions, to the proposal of the London Electric Supply 
Corporation to lay high and low tension distributing mains and to 
construc’ street boxes in Rothsay Street. The Electric Lighting 
‘Commi tee has sent a circular letter to the parishioners stating that 
the Vestry hopes to be shortly ina position to supply electricity. 
Inquiries from larga firms have bsen received. 


Birkenhead.—Colorel W. Langton Coke held a Local 
Government Board inquiry last week respecting an application by 
the Corporation to borrow £5,000 for supplying electricity to the 
outlying townsbips of Bidston and Noctorum. 


Birr.—The question of lighting the town by electricity 
is to come before the next meeting of the Urban District Council. 


Burton-upon-Trent.—Notice is given that the system 
adopted by the Corporation for the supply of energy under the 
Blectric Lighting Order, 1890, approved by the Board of Trade on 
September 17th, 1892, has been revoked, and that the system hence- 
forth to be adopted by the Corporation is that of a high pressure 
alternating current supply to sub-stations, distributing at low pressure 
to consumers and public lamps. 


Cheltenham.—The accounts of tte Corporation electric 
lighting department for the year ended March 31st, 1699, are as fol- 
lows :—Namber of customers, 302; 8 cP. lamps, 18.980, say, 19,000 ; 
electric energy generated, 507,830 B.T.U.; used in street lamps, 
192,712; sold to private custc mers, 183,122; used at electric works, 
16,898; used at electric works, central offices, stores, &c., for lighting, 
and for testing and drying transformers, &c, 14,800; unaccoun*ed 
for, 100,298 = 507,830. Numberof public lamps :—Arcs, 134 ; incan- 
descent, 13; maximum rate of supply, 360 Kw.; total capacity of 
plant (including spares), 800 xw. 


Coatbridge,— On the application of the Coatbridge Town 
Council, the Glasgow Corporation has agreed to allow its electrical 
engineer, Mr. Chamen, to advise that town as to the proposed taking 
over cf the undertaking of the Coatbridge Electric Lighting Com- 
pany. There was a small opposition—which proved unsuccessful— 
to the proposal in the Glasgow Corporation meeting, on the ground 
that it was against the usual principles at Glasgow, and farther, Mr. 
Chamen’s hands were already more than fall of work. 


Croydon.—At a meeting of the Croydon Corporation on 
Monday, the Lighting and Electricity Committee presented a report 
recommending that ¢xtensions be carried out to provide for the supply 
of electric light to the houses in course of erection on building 
estates which are beirg developed at Norbury. The cost of the 
necessary sub-stations, cables, distributors and other plant was esti- 
mated at £23,320. The Corporation adopted the committee's recom- 
mendation, and agreed to apply to the Local Government Board for 
leave to borrow the amount of the estimate. 


Dawlish.— Messrs. bor sed & Field have been engaged to 
report on the subject of anelectric lighting undertaking for Dawlish. 


Dewsbury.—The Cc-operative Society is sending a 
deputation to Barnsley to inquire re the working of the electric plant 
at the Barnsley Co-operative Society’s establishment. Estimates 
have been got out for engine and boiler houses, and equipment, 
including two gas engircs. 


Diss.—The Urban Council’s clerk has, in accordance with 
instructions, written to the Suffolk Electricity Supply Association, 
asking whether they are willing to light the whole or any part of the 
town with electricity, and has also advertised for tenders for lighting. 
He bas received a reply from the company to the effect that it would 
not pay them to light the whole of the streets unless they could con- 
tract for a long term of years, on account of heavy expenses which 
would have to be incurred. They, however, recommended that the 
main streets, say, from the bottom of Mere Street to the top of Mount 
Street, and thence to Crown Hotel, should be lighted with six arc 
lamps, each cf 650c.P. These the company would be prepared to 
fix and light for eight months in the year for £65 per annum, and 
they would lessen the number of gas lamps in the town by about 15. 
The chairman remarked that if they accepted this offer they would 
largely increase the cost of lighting. An offer to light the existing 
gas lamps with oil was then discussed for 30s. per lamp on a two 
years’ contract. This is to be further considered. 


Epsom.—A Local Goverrment Board irquiry was held 
£16,100 for electric lighting purposes. e only opposition offer 
was by two members of the Bouneil. The Board has already sanc- 
tioned the borrowing of £2,500 for a site for the proposed works. 


Forgan.—The bey Soy Electric and Gas Light Company 
has the consent of the local committee to its application for a prc- 
visional order for electric lighting at Forgan. 


Hastings.—A Local Government Board inquiry has been 
held into an applicaticn of the Town Council to borrow the sum of 
£38,619 in connection with the éxtension of the electric light worke, 
which were recently acyuired by the Corporation. 
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Glessop.— With regard to the transferring of the electric 
lighting order to a company, the Town Council has been notified that 
the Edmundson Company is willing to reduce the previous quotation 
1d. per unit, and is willing to afterwards sell the concern to the Oor- 
poration at a valuation. The estimate of the engineer was that the 
cost for lighting Glossop would ba £15,000 in round figures, and 
£1,800 more if Hadfield were included. After discussion, it was 


decided not tocarry out a municipal scheme, but to negotiate with a 
es y which would, and to include the Hadfield di in the 
area. 


with the exten- 


Hampstead.—The Vestry is to 
of thoroughfares as yet 


sion of electricity supply mains in a num 
unsupplied, 


Handsworth.—The General Parposes Committee of the 
District Council having obtained a provisional order for electric 
lighting, it only remains for the Council to give its sanction in order 
that the work may be putin hand. This will probably be settled at the 
next meeting. . 


Kirkealdy.—The Electric Light and Tramway Oom- 
mittee has had before it several offzrs from companies for carrying 
out the electric lighting scheme, from which it appears that electricity 
can be supplied cheaper than gas costs at present. Other offers 
are yet to come in. : 


Leigh.—The District Council’s electric lighting scheme 
(£10,500) is making progress. The whole of the mains have been 
laid, and the generating station is almost completed. Lighting is 
“——— to be commenced in November. It was originally decided 
to light only the compulsory area, but already an extension is proposed, 
and the electrical engineer has under consideration proposals to lay 
mains in other roade. é 


Littleborough.—The Council has passed a resolution 
authorising an application to the Board of Trade, under the Electric 
Lighting Acts, for a provisional order to supply electricity for both 
public and private purposes within the district. 


Llandudno,—Last week Colonel A. J. Hepper, R.E., 
held an inquiry on behalf of the Local Government Board into the 
application of the District Council for leave to borrow, amongst other 
items, the sum of £11,250 for electric lighting and motive power 
——- Part of this amount (£8,000) is intended to provide = 
oi the supply of power to the Liandudno-Colwyn Bay Light 

Way. 
_ The District Council has resolved that application be made to the 
Local Government Board for sanction to borrow a sum of £6,066 to 
cover expenditure over and above the amount already sanctioned in 
relation to the electric lighting and refuse destructor works, and in- 
pony ve expenditure estimated to be required to complete the 
work in 


London.—In regard to the matter mentioned under 
“Mile End” last week, the Vestry decided to apply to the Board of 
Trade to revoke the order and grant one to the Vestry. The White- 
chapel District Board has now considered the matter, and has resolved 
to invite a conference of the local authorities in the Tower Hamlets, 
about to be merged in one municipality, with the view to thoroughly 
ene question, so that only ons centre of supply will be 
wan 

We read that work is proceeding upon the erection of a central 
station for lighting the Embankment by electricity. The works 
will be close to Charing Cross Railway Station. Both sides of 
the Embankment are to be illuminated, 28 arc lamps being placed 
on the kerb on the land side ard 29 on the river side. 

The Vestry of 8. Martin’s have, according tothe Pall Mall Gazette, 
entered into acontract with the Charing Cross and Strand Electric'ty 
~ Bupply Corporation for the electric lighting of the principal thorough- 
fares in the parish, acting on the suggestions contained in a report 
prepared by their surveyor, Mr. George Green. Dealing with the 
question of combining the destruction of ‘duet, with the oo < 
electric light, Mr. Green pointed out that such a scheme n 
succesefully worked in Shoreditch, where the steam generated from 
the furnaces used for the destruction of house refuse had been 
utilised for the production of electricity. But St. Martin's _— 
for several reasons, was neither suitable for the generation of elec- 
tricity nor for the destruction of house refuse. According to Mr. 
Green’s plan, 28 important thoroughfares will be lighted by 92 
lamps. The lamps in the Haymarket and near the other boundaries 
of adjoining parishes will be joint-lamps, the cost of erection and 
maintenance being shared equally by the parishes concerned. The 
extra cost of lighting the parish by electricity will be £1,362 per 
annum for the first seven years, and afterwards £561 per annum more 
than the present gas lighting, but the lighting power will ba increased 


by 79,000 candles. The streets will be lighted by direct current arc - 


lamps of not less than 1,000 cp. The Charing Oross and Strand Oom- 
pany are now busy laying a cable in Charing Cross and Whitehall, as 
far asthe Horse Quards, which forms the boundary of St. Martin’s 
cn the south, and it is expected that the installation will be com- 
pleted before mid-winter. The Highway Committee of the West- 
minster Vestry has under consideration the question of lighting the 
parish by electricity. 


Marylebone.—lIt is.stated that the Vestry will this week 
consider whether to invite the vestries and public authorities whose 
districts are supplied with the electric light by the M tan 
Electric Supply Company, to appoint representatives to attend a con- 
ference to consider the question of the purchase of the company’s 
undertaking for the benefit of the consumers and the ratepayers. 


Although this scheme may not prove practicable, it is said that there 
is some serious intention on the part of the London County Council 
to promote a Bill or a clause in a general powers Bill, to empower 
the metropolitan local authorities to combine, with the object of pur- 
chasing electric light undertakings whose sphere of activity extends 
over several districts. As far as the business of the Metropolitan 
Electric Sapply Company in Marylebone is concerned, the Vestry 
will shortly consider a report dealing with the question of purchasing 
that portion of the company’s works, plant, and distributing maing 
situated in Marylebone alone. Two valuations have already been 
made with this object in view.: On behalf of the company, Messrs, 
Deloitte, Dever, Griffiths & Co., put the capital expenditure on the 
Marylebone section at £319,735, and they estimate the goodwill at 
£613,476, or a total of £933,211. Messrs. Whamond, Williams and 
Co., for the local authority, agree as to the capital outlay, but they 
a ee items, making a total of 
43,580. 
Manchester.—Mr. 0. H. Wordingham, the city electrical 

= eer, is circulating a list of the charges for energy. These are as 

‘ollows :— 

1. A charge of 5d. per Board of Ti'ade unit consumed, with a minimum charge 
of 8s. 4d. per quarter. * 
_ 2, A fixed charge of £7 per annum pér kilowatt of maximum demand, plus 
1}d. per Board of Trade unit counesk: This method of charge works out to a 

iding seale, whereby the price per unit diminishes as the number of hours of 
user per annum increases. . 
This is shown by two tables showing the number of hours which a 
consumer must burn his lamps in order to obtain current at a certain 
rate, and showing the average price psr Board of Trade unit when 
certain hours of burning are reached. 


In the case of motive powei two special rates are in use :— 
(a) The first relates to consumers who antee to use their maximum 


- demand for not less than 48 hours per week. To these consumers the fixed 


charge is remitted entirely, and they are charged only a 1jd. per Board of Trade 
unit consumed. 

® The second rate applies to consumers who use their motors for less than 
48 hours per week. These consumers have the ~~ of Paying either by the 
fixed charged method, or at the rate of 24d. per of Trade unit consumed, 
without any fixed charge, ‘ 

An explosion took place in a conduit on Tuesday morning. No 


great damage was done. 


Nenagh.—The proposal to introduce an electricity supply 
is being supported with vigour, efpecially by Mr. T. M. Tobin, who 
originated the project. Messrs. Olayton, Weldon & Oo., of Dablin, 
estimate that electricity could be supplied at about 51. per unit with 
steam power, but, as an water-power is available in the district, 
the price could probably be made still less, The scheme will be 
dealt with at the next meeting of the Town Commissioners, 


Newport (Mon.).—Messrs. Baker & Oo. having intimated 
to the Electricity Committee that the charge for electricity supplied 
in the June quarter was £126, and that they would have to discon- 
tinue the use of electricity unless a reduction could be made in the 
rate, the Committea decided that, as Messrs. Baker’s enormous con- 
sumption was almost entirely a day load, the rate should be reduced 
from 4d. to 3d. per unit consumed in the daytime, for 2 minimum of 

ts. 


Penzance.—The Town Oouncil has resolved to obtain 
powers to carry out an electricity supply scheme. 


Plymouth.—On Friday last the electric light and tram- 
way undertaking was publicly inaugurated. Everything went off 
well, The Mayor performed the necessary ceremony, and the chair- 
man of the Electric Lighting Committee in a brief speech referred 
to the history of the scheme and some of the difficulties which had 
had to be overcome. The large party of municipal Councillors and 
officials and friends then ed in five cars over the route, and 
luncheon at the Guildhall followed. Various toasts were gone 
through, and a presentation of a bronz3 figure. bearing an incan- 
descent lamp was made to the Mayor in commemoration of the occa- 
sion. Mr. J. H. Rider, the electrical engineer who has piloted the 
scheme through its difficult stages, delivered a speech in response to 
a toast, and gave some details of the work carried out. He predicted 
& profitable future for the undertakings both in private lighting and 
in tramway working. The power station: started with a total load, 
besides the 8,000 private lamps, on tramways and atc lamps equi- 
valent to 17,000 incandescent lamps. ‘ That was a record load for any 
station in this country to start with. Mr. Ferranti replied on behalf 
of his own firm and the others who had taken part in the equipment 
to “ The Contractors” toast. : 


~ Queenstown.—The Urban ‘Council has decided to have 
notice served on the gas company annulling the gas Pe | contract, 
and the clerk is to advertise for tenders for the lighting of the com- 


ulsory area by electric light from January 1st next. It was also 
Secitied to advertise for the balance of the lighting of the town for 


same period. 
Shildon,—A long re has been submitted to the 
District Council “sy Messrs. dcock & Dykes on the question of 


electricity supply in connection with a refase destructor. Their 
estimate states that the annual supply, 10,C00 tons of refuse, is 
equivalent to 2,000 tons of c2al (1'5 ibs. of steam per 1 lb. refase), and 
they recommend that plant be laid down for the supply of 2,000 
10-0 p. lamps and 80 public lamps, at a cost of £12,000. An innova- 
tion, or, rather, a return to primitive methods, is the suggestion that 
the lamps should be charged for at a fixed rate (probably 34d. each 
per week) irrespective of the number of hours during which they are 
alight. matter has been referred to a committee. 


(Continued on page 523.) 
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THE OERLIKON ENGINEERING WORKS. 


By the courtesy of the management, we are enabled to give 
a number of illustrations of this famous factory, in which 
no less than 15,000 electric generators and motors have been 


OERLIKON TRAMCARS, AND LANDES MUSEUM, ZURICH. 


beilt. The works was originally founded, in 1871, for the manu- 
facture of steam engines and mechanical tools, and for general 
eogineering business; a special feature from the first was the 
making of porcelain roller mills, of which over 14,000 have 
been turned out, and which are still an important part of 


use of the applications of polyphase currents, and to push 
on the development of the induction motor. 

The workshops, offices, &c., now cover an area of 8 acres. 
The number of workmen employed is about 1,800, under a 
staff of 250. Practically the whole of the machinery is 


Tue OERLIKON Works. 


driven by electromotors, mostly of the three-phase type. 
Part of the power is derived from a water-power plant at 
Hochfelden, 14 miles distant, where three turbines of 200 
Hp. each drive three-phase generators. The current is 
transformed up to 13,000 volts for transmission to Oer likon 


MECHANICAL WORKSHOP. 
Stator in foreground, rotor on vertical lathe in background, of 1,000 H.p. 8-phase generator for Genoa, 


the company’s output. In 1880, however, the construction 
of electrical machinery was taken up with energy, and soon 
became the chief factor in the company’s prosperity ; as is 
well known, the Oerlikon works was among the first to make 


where it is reduced by oil transformers to 200 volts for 

distribution throughout the works. In addition, a 300-H.p. 

Sulzer engine and two large 10-pole steam dynamos with 

ring armatures are installed at the works, while a 600-H.P. 
F 
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steam alternator with fly-wheel armature and laminated poles 
is being erected to run in parallel with the transformers. — 
nt at 125 volts. On 


The works are lighted with direct curre’ 


the occasion of our 
visit we were sur- 
prised to observe 
the large proportion 
of multipolar direct 
current machines 
which were provided 
with ring - wound 
armatures. The 
most important type 
of machine, how- 
ever, was, of course, 
the three-phase 
alternator, usually 
with inductor fly- 
wheel. 

The Oerlikon in- 
ductor is built with 
a double set of 
armature coils, 
which can be sepa- 
rately removed 
without displacing 


either rotor or 


stator. Several in- 


duction motors 


were provided with 
a device, by means 
of which, after the 
motor had been run 


ELectricat Fittine-SHopP. 
Stator of generator for Letten Station, Ziirich, on 21 feet boring lathe. 


up to speed with external resistances, the rotor could be 
internally short-circuited, and the brushes raised. White 
metal is used almost universally for bearings. The cores 


LlacRev ant 


Field carcase of 8i0-H.p. dynamo for Rheinfelden, in 21 feet vertical boring lathe. 


about 06 or 0°83 mm. The travelling cranes, which are 

operated by three-phase motors, resemble the majority of 

those ceen in the Swiss works, in having multiple flat-link 
chains for lifting, 
A simple device for 
avoiding eddy cur- 
rents in cores due 
to burrs is seen in 
our view of the core- 
disc shop, in the 
shape of an auto- 
matic quick-stroke 
hammer withalarge 
flat foot ; the discs 
ate moved about on 
the anvil until they 
are thoroughly flat- 
tened and the burrs 
beaten down. 

A considerable 
amount of work has 
been done by | the 
Oerlikon Company 
in laying down and 
equipping electric 
tramways, usually 
with direct. current 
machinery ; insome 
cases, however, the 
three-phase system 
is used, notably 

the Jungfran 
Railway, loco- 
—_ for which was in the shops at the time of our 
vis 
There are 94 motors about the worke, 860 lathes and other 


MECHANICAL WORKSHOP. 


of the stators of induction motors, which are always hole- 
wound, are bored out after assembly, until the roof of the 
tunnels is extremely thin; but it is not intentionally cut 


through. The radial clearance allowed is very small, usually 


tools, and 18 electric cranes, with an average lifting power 
of 12 tons. The output of electrical generators, motors, &c., 
was 8,205 last year, and direct current machines have been 
built weighing up to 115 tons. It is remarkable that the 
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largest alternator ever built at Oerlikon was 96 tons in 
weight, so that direct current holds.the record. 


THE ELECTRICAL ENGINEERS’ SWISS TOUR. 


(Continued Srom page 468.) 
Tue first item on the programme for Monday, S°ptember 
4th, was a visit to the world-famed Oerlikon Works, of 


Tue OERLIKON ENGINEERING WorKS.—IRON FouNpRY. 


which we give come photographs showing the werk in 
progress. 


Street Railway, a direct current overhead trolley line. There 
are three Oerlikon four-pole dynamos in the station, coupled 
direct to single-cylinder gas engines of 125 H.P. each, and 
running at 180 revolutions per minute. The engines are of 
the Deutz type, with hit-and-miss governors and electric 
ignition ; each is provided with two heavy fly-wheels, and is 
insulated from the dynamo by the coupling, which is flexible, 


ua 


~ 


THE OERLIKON ENGINEERING WoRKS.—PUNCHING DEPARTMENT. 


as appears to be usual in Switzerland. The dynamos have 
very wide commutators, with four sets of carbon brushes ; 


Tar OFRLIKON ENGINEERING. WoRKS.—ELECTRICAL 


1,000 u.P, 8-phase rotor for Schiffbauerdamm station, Berlin, with keyway shaping machine driven by 24 H.P. poriable motor, Stators of 250 .p. . 
i 8-phase generators in foreground. 


Before entering the works the party divided, and one 


Section proceeded to the power station of the Ziirich-Oerlikon 


hey are provided with continuous ring lubrication, and are 
insulated by porcalain insulators from earth, ae 


tably 
pgfrau 
loco- 4 
of our 
other 
at the 


There is a large battery of Tudor accumulators, with an 
automatic regulating switch, and booster for charging. 
Dowson gas is used, the consumption of coal being 
1°48 lbs. per BH P.-hour. We noticed that the current 
from one of the dynamos varied from 110 to 140 pres at 
every stroke, while the current flowing to the battery varied 


THe OERLIKON ENGINEERING WORKS. 
FOR SCHIFFBAUERDAMM STATION. 


from 15 to 40 amperes; the battery, therefore, practically 
annulled the irregularity as regards the feeders. The whole 
undertaking was carried out under the direction of the 
Oerlikon works, which was visited immediately after the 
power station; some notes about the works are given in 
the preceding article. 

The visitors returned to Ziicich by tram- 
way, and, having lunched, proceeded next 
to visit the works of Escher, Wyss & Co., 
where an unexpected variety of interesting 
features was met with. The operations of 
the firm are by no means confined to the 
manufacture of turbines; a large number 
of steam engines arealso turned out. The 
respective figures are, since the foundation 
of the firm in 1805—2,800 turbines, of 
250,000 H v., and 2,850 steam engines, of 
195,000 H p.; while last year 103 turbines 
and 67 engines were built. The largest 
turbine was designed for 1,500 uv., and 
the largest engine for 1,200 HP.; it will 
be seen, therefore, that the work of the 
firm is of no small magnitude and im- 
portance, 

Other products of this well - known 
factory are boilers, steamships, gas enginer, 
paper-making machinery, &c. As might be 
expected, the works occupy a large area, 
about 25 acres; there is also a branch 
establishment at Ravensburg almost as 
large. 
Amongst other interesting items we 
noted a neat automatic band saw sharpen- 
ing machine, a pneumatic rivetter, 
hydraulic hammers, automatic shaping tcols for wood and 
cast-iron bevel gear, and a lathe with revolving tools turning 
up acrank-pin. Casting has been elevated to a fine art ; 
there is an immense foundry, and some of the castings were 
of great size and weight. One large fly-wheel, for 21 ropes, 
was 27°7 feet in diameter, and was cast in 12 segments. 
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Rotor or 1,000-H.p. THrREE-PHASE GENERATOR 


Tue OERLIKON ENGINEERING WorKS.—ARMATURE WINDING DEPARTMENTe 


e 
_ ‘PBB machines are electrically driven with three-phase plac 
current at 125 volts, power being transmitted at 5,000 volts rt 
from a turbine station at Bremgarten. pro 
The next visit was to the Letten central station, which tou! 
was especially interesting on account of the variety of the Rhi 
machinery employed. This station supplies electricity for Fall 
lighting, traction, and industrial purposes thre 
to the town of Ziirich, deriving the motive beve 
power from a number of turbines and feat: 
three'steam engines. The river Limmat is the 
the source of power, the maximum avai!- shaf 
able being 1,600 u.P.; Jonval turbine: mut 
are used, with a fall of at most 10 feet. tran 
The electricity supply is carried out with out 
single-phase current forlighting and power, A 
three-phase for transmission to a tramway driv 
sub-station, and continuous current for pres 
direct supply to the tramway. once 
The single-phase machines have Kapp’s acro 
ring armatures, while the three - phase elect 
generators are of the Oerlikon inductor phas 
type; the single-phase alternators are run 450 
in parallel with two phases in series of relay 
the three-phase machines. The conductors it fa 
are laid entirely underground, and dis- thes 
tribution is effected on the three - wire Ty 
system at 100 volts. The steam engines their 
are fine examples of Sulzer’s work; two doul 
are rated at 1,000 HP. each, the third at the f 
750. All are tandem compound condens- in 
ing, with single crank, running at 100 Lae: 
revolutions per minute. A commercial coal 
efficiency of 94 per cent. at full load is lei 
claimed for the larger generators. th y 
Many of the smaller sets are arranged : 
in line, with clutches, so that the shafting hemes 
can be coupled up or divided into sections 
at pleasure; the turbines have vertical iin 
shafts, and drive by bevel gearing. Pr ft 
The whole electrical output amounts to mS 
over 4,000 KW.; in addition, there is a UmoE 
large pumping installation in the station. progt 
The sub-station at Selnau, mentioned above, was after- ocons 
wards visited; here there were three motor-generator sets, ie 
supplying current to the tramway. Induction motors were cole 
used, receiving the three-phase supply at 2,000 volts, and vide t 
driving the four-pole generators through flexible couplings. “ 


Each set had an output of 200 Kw., at 370 revolutions per 
minute, with a commercial efficiency of 88 per cent. at full 
load; the efficiency of the motor itself was given as 95 per 
cent. 
With this visit the day’s work ended—a very creditable 
day’s work,iwhen the hot weather is taken into account, 
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the tiring effect of sight-seeing and trudging from place to 


On Tuesday a start was made for Schaffhausen. This 
proved’ to be one of the mostxenjoyable excursions of the 
tour, including, as it did, a visit to the beautiful Falls of the 
Rhine. ~The Schaffhausen station itself is situated above the 
Falls. The machinery for the town supply consists of one 
three-phase and two single-phase generators, driven through 
bevel gear by turbines with vertical shafts. A noticeable 
feature of the latter is the fact that the shaft is hollow, and 
the weight of the moving parts is carried upon a fixed internal 
shaft, which stands higher than the bevel gear. The maxi- 
mum output is 900 HP., while two other sets, which are to 
transmit power to a spinning mill close by, will have an 
output of 600 H.P. 

An older installation consists of two direct current rope- 
driven generators with six poles, ronning at 700 volts 
pressure, The original station for which Schaffhausen was 
once famous, is still at work, transmitting power by ropes 
across the river and along the right bank ; but even here 
electricity has made good its footing, for we find a three- 
phase alternator driven by turbine, and generating at 
450 volts, The turbine was provided with a hit-and-miss 
relay governor, the working of which was highly interesting ; 
it. failed, however, to control the pressure with less variation 
than 10 per cent. - 

The members of the party now indulged in a respite from 
their labours, Proceeding to the Schloss Lauffen, which 
dominates the Falls, they descended through wooded paths to 
the ferry, enjoying magnificent views of the Falls at vantage- 
points on the way. A few were heard speculating on the 
amount of horse-power running to waste, but most were 
content to admire and take snap-shots. Crossing by the 
ferry jast below the Falls, the visitors ascended the hillside to 
the Hotel Schweizerhof, where a perfect. view of the river 
was eee and where much-needed refreshment was 
provided. 

A visit was made in the course of the return journey to 
Ziivich to the works of Messrs, Salzar Bros., at Winterthur. 
Prof. Perry divided the party into four groups with his 
umbrella and scientific accuracy, and a somewhat hurried 
progress through the works was made. As is usual on these 
occasions, although the sections started off in diametrically 
opposite directions, it was not long ere they came into 
collision and entanglement ; membérs lose their parties, or 
vice Versd, groups wane and wax, and no one knows which 
cection he will be in when he winds up! 

The work done by Messrs. Sulzer is fully as varied as that 
of Messrs. Escher, Wyss & Oo., and to a great extent of 
timilar character, but, of course, the manufacture of steam 
engines is the leading feature. Some we saw in course of 
construction were of powers up to 4,000 HP. for 
electricity works. The outpnt up to the present 
amounts to over 4,000 engines of 500,000 u.P.; 
as. many boilers, and a large quantity of steam-heating 
plant, rock-drilling machinery, steamships, &c., &s. About 
4,000 men are employed by the firm, 1,000 of whom work 
in the a usual, electric driving is used, althongh 
the whole of the motive power is derived from coal. 

(To be continued.) 


Discharge of Torpedces.—In the course of a paper on 
“ Discharge of Torpedoes below Water,” read at the B.A. 
meeting, Captain Lioyd said:—“ For firing the inner tube 
we prefer using only electric gear, whether for cordite 
discharge or air discharge. It is absolutely necessary that 
safety arrangements should be provided to render it impossible 
to fire unless the sluice valve be entirely open and the running- 
in screw out of gear. These safeties can be provided with 
much simplicity and assurance with electric firing, whereas 
with mechanical firing gear they become complicated. In 
designing the firing gear we have provided a simple system 
of galvanometers, sounders, and batteries, which combine to 
automatically inform the operator in the conniag tower, first, 
when the sluice is opened ; second, when all is in readiness 
for firing, as well as to give those in the torpedo room an 
automatic test of the circuit and of the electric primer.” - 


ELECTRIO LIGHTING NOTES. 


(Continued from page 518.) 


Ramsgate.—The Gas, Water, and Electrical Committee 
has resolved in favour of an installation of electric light for private 
and public purposes. The Corporation own the gas ard water works, 
and propose also to — the electric lighting supply. The 
Committee advises application for a provisional order. 

The estimate of cost for the scheme which was brought forward by 
the engineer, Mr. W. A. Valon, who has had the consultative advice 
of Mr. Colson, of the Le‘caster electricity works, was as follows :— 

Two water-tube boilers ee £1,000 


Two steam dynamos, each 75 kw. .. = - ee as -» 8,000 
Fuel economiser, feed pumps, feed tank, exhaust. and feed and 
Steam travelling crane ee we 200 
Meters for dynamo and cell circuits, connection between dynamos, 
cells, motor balancér, switchboard,&c. “ 250 
Battery of accumulators and motor balancer and booster .. +» 2,250 
Underground feeder and distributor cables, feeder and house 
Superheaters fitted to boilers 250 
Meters and services, say 1,000 
£19,300 
Contingencies, 10 per cent. .. 1,930 
. £21,230 
Engine house, boiler house, foundationsand buildings .. +. 8,500 
£26,230 


Room has been left in the buildings plan for additional boilers and dynamos 
when required, while the cables will have capacity sufficient to provide for the 
supply of 10,000 lamps. 

Ross.—The Urban District Council met last week to 
consider the report of Mr. Hamilton Kilgour, electrical engineer, 
Cheltenham, on the proposed electric light scheme for Ross. In his 
report, Mr, Kilgour recommended the thrze-wire continuous current 
system (low pressure), and estimated the extent of the main required 
at 3,300 yards (Rss Town 1,760 yards, Ashfield district 1,540 yards), 
the estimated cost being £13,000. The estimated financial results 
show :—Debit: Works’ cost, £517; management costs, £199 ; interest 
and sinking fund, 52 per cent. on £13,000, £747 ; total, £1,463. The 
estimated income, £1,573, made up of the supply to private customers 
of 60,000, units, at 6d. per unit, £1,500; street lighting, 7,000 units 
at 24d.,£73. From these figures Mr. Kilgour considered an electric 
supply undertaking should prove sucsessful at Ross, and be retained 
in the hands of the Oouncil. Mr. Kilgour's plans provided 37 lamps 
for the streets. He considered it would be wise to include the Ash- 
field district in the area to be supplied. He explained three free 


© wiring systems. It would take about 18 months to obtain the pro- 


visional order and the loan, if the application were made next 
November. It was pointed out that the present street gas lamps 
(14 o.P.) cost annually about 35s. each, and Mr. Kilgour said that if 
it was so low as that, it would not pay the Council to erect electric 
lights of 250r.; they would have to come as low as 160.Pr. A 
meeting of the ratepayers will be called. 


Scarborough,—An installation (400 lights) is to ba pat 
into the new Higher Grade School, Valley Bridge, for the School 
Board. Mr. G. F. Wells has the contract. 


Sheftield.—The Sheffield Telegraph has an article calling 
for a more progressive peter in to the electricity supply scheme. 
The Hlectric Light Oommittee is said t> be retarding the use of 
electricity in the city more than all other opponents, presumably by 
extreme caution or back in carrying out extensions to new 
districts. I¢ a a free extension of mains without waiting 
for a number of residents in each district to signify their intention to 
adopt the light, The article purports to contain the views-of leading 
electrical engineers in the city, but whether that be the case or not, 
one has to bear in mind that the most successfal electricity works ia 
this country to-day are those which have been controlled in a pro- 
gressive (we do not use the term politically) spirit by men who hava 
shown no niggardliness in extending the mains into new districts. 
Edinburgh, Brighton, Manchester, and numbers of other towns 
might be cited as instancesin support ofthis view. But in criticising 
the management of the Sheffield scheme, it is necessary to bear in 
mind all the local circumstances which have hindered progress. If 


we remember rightly, when .the works were recently taken 
over from the company, the was overloaded, 
and new plant of such a siz; as was to cops 


would bs anything bat a wieé policy on the part of the Committee to 
incur an enormous expenditure upon mains and main laying for new 
districts before there is a prospect of an approaching delivery of plant 
enough not only for the present area of supply, but for the demands 
of the proposed added areas as well. It there is to ba a squabble at 
Sheffield every time a contract for generators is to bs placed, thea 

ress will indeed b3 slow, and the best thing the Committee could 
do would be to draw out a very big scheme, as some other town: have 
done, and place contracts—for alternators, or other plant 
which may be equal to the likely demand—for some years to come. 
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By hours’ notice. When the Committee recently wanted to place an ae 
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there was a storm in the cal tea-cup, and among labour ee 
representatives generally at Sheffisld becauss of the labour 
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But the Committee or the engineer seem to us hardly culgable of 


retardation, unless it can be proved that the contracts for generators _ 


might have been arranged at an earlier date, and upon that pofht we 
have our doubts. 


South America.—We gather from the Sowh American 
Journal that the Cordoba Electric Light ard Power Company is 
negotiating for the installation of electric light acd power at Roeario, 
The same company, which is stated to be successfully operating at 
Cordoba with a water-power plant, is also negotiating for a water- 
power scheme at Tucuman. At Rosario, no water-power beit g avail- 
able, steam driving is proposed. The company has, through Mr. 
Chas. Bright, entered into negotiations with a London syndicate for 
finding the necetsary capital. 


South Brent.—The extensive water mills known as 
Millswocd Mills, clore to the town, have been secured by Mr. W. H. 
——. who bas decided. to undertake.the supply of electricity to 

e town. 


Tor quay,— Me jor-General Crozier, R E., holds an inquiry 
on behalf of the Local Government Board to-day respecting the 
—. cf the Oorpcraticn to borrow en additional £10,000 for 

ic lighting purposes. ; : 

Tunbridge Wells —A temporary bitch took place in the 
lighting arrangements last week, rerulting in a lowered steam pressure, 
and necessitating the extinction of 23 street arcs until the difficulty 
was overcome ; this was accomplished within an hour, and the normal 
lighting restored. 

Walsall.—Complaints have been made about defective 
electric lighting of the streets during the night. Tte defect is now 

g remedied. 


West Ham.—The accounts for the half-year ended 
March 25th last show that the capital outlay on electricity worke, 
&c., amounted to £42,491 4s. 3d.; the revenue for the last quarter 
was £1,996 4s. 8d., resulting in a gross profit of £346 3s. The net 
revenue account for the last half of the year shows a loss of £1,124 
5s, 11d., dae to the lack of revenue in the quarter ending last 
December. 

Wigan.—Private enterprise is already ahead of the Cor- 

ration. Several establishments are lsying down their own plant 
or lighting. The two principal hotels (Victoria and “Dog and 
Partridge ”) are in a forward state, and only wait delivery of engines 
and dynamcs. 


ELEOTRIO, TRACTION AND MOTIVE 


POWER NOTES. ad 


Bedford.—A meeting is to be held in the Council 
Chamber on Friday, October 6th, to determine whether the Corpora- 
tion shall apply to the Board of Trade for a provisional order 
authorising the Coencil to construct tramwaye, place and ron carriages 
thereon, under the Tramways Act, within the borough and several 
parishes and districts adjoining. . 


Buenos Ayres.—The Financial News Buenos Ayres 
correspondent says that the City Council will shortly annul the 
clause in electric tram concessions making street lighting obligatory, 
and will impose a more equitable tax in its place. This clause has 
put a stop to all electric tram conatrec‘ion for the time being. 


Cardiff.—The borongh engineer (Mr. Harpur) has 
recently drawn up a plan showing the proposed extension of electric 
tramways. The plan bas been approved by the Tram Committee 
with minor alteratione. The c an of the Com last week 
replying to certain newspaper charges of supineness in the matter 
of the tram echeme, eaid two years and three months must yet elapse 
before the Corporation could take over the company’s lines, and until 
that time they could not run apy cars on the proposed new lines. 
I¢ would not be policy or in the interest of the ratepayers to lay out 
a large sum of money which would be lying idle for 12 months or so. 
The sub-committee which was appointed to visit various towns and 
es & report regarding the generating of power for tramway 

on had already-visited six or seven towns where electric traction 

was used, and had acquired a large amount of valuable information. 
They had two or three more towns to visit, and he hoped that their 
report would bs ready in amonth. The sub-committee were losirg 
no time in making their inquirics, and there was very gocd reason 
why they should take no steps for the construction cf the lines until 
they were thoroughly satisfied in regard to the stations for gererat- 
ing power. They believed that the whole of the work would be com- 
— in 12 or 18 months, ard they had two years and three months 
which to make the tramways. 


Croydon.—At the Corporation meeting on Monday, the 
question of the haulage system to be adopted for the tramways, 
which the Corporation had already decided to buy, came up for dis- 
cussion on a moticn proposed by Alderman Fors that a system of 
electric traction be adopted. The motion was promptly sgreed to, 
but a further motion by the alderman tka’ the overhead trolley 
system be adopted gave rise to some discussion. Most of the members 
were in faycur cf the overhead trolley, on the ground of cheapness 
and efficiency, and it was agreed to adopt that system, with the 
exception that the committee were directed to inquire as to some 
other system of electrical traction for one mile of the line in the. 
centre of the town. 


Driffield.—In regard to our note of- last week respecting 
the Driffield Light Railway, Messrs. Bennett & Ward Thomas, con- 
sulting electrical engineers, of Manchester, inform us that the 
traction firm mentioned should be the English Industrials, and not 
tke Drake & Gorham Electric Power and Traction Company. 


Dublin.—The newspapers are giving considerable atten- 
tion to the various misbaps which have been occurring in connec! ion 
with the electric tramway system :— 

On Tuesday evening Jast week an electric car, travelling from Nelson's Pillar 
to Terenure deshed into the Lord Mayor's carriage, which was waiting for |:is 
Lordsbip in front of the Mansion Hcuse. The coachman was thrown from |iis 
seat, and severely cut about the head. Theshafts of the carr:age were smashid. 
— ig fell, sustaining some injuries. The coachman had to be removed to 

spital. 

Another paper (we csnno’ vouch for the absolute accuracy of {le 
repor:) ssys that— 

On the 2ist inst. an accident occurred to the electric tram system in Sackville 
Street, Dublin, and as a result tr» ffic was suspended on several lines for almost 
an hour, causing ccnsiderable inconvenience to a large number of passengers. 
Shortly before 8 o’clock, p.m., a tram proceeding from Nelson’s Pillar to Dalkey 
was passing the first post from the pillar in the centre of Sackville Street, wlien 
it sudden y came toa standstill. Almost simultaneously the gas lamp attached 
to the post mentioned fiared up, and the flames extended several feet into the 
air. Whether this incident had anything to do with an accident to the arm of 
the post, or whether the trolley caught some fortion of it, and the wrench that 
resulted caused the lamp to break, and the gas to flare up, are questions upon 
which there is considerable difference of opinion, but the electric wires were 
loosened from the arm, which appears to have been bent considerably, and the 
tram was brought to a standstill. The current was soon cut off, and as a con- 
sequence a@ serious stoppage of traffic on several lines took place. The service 
on the Donnybrook, Inchicore and Terenure lines was seriously disorganised for 
almost an hour, during which time the repairs to the wires and post were being 
executed ; and the trams were also omens to and from Blackrock and Nelson's 
Pillar. Kows of trams, all at a standsti)l, might bave been seen in any of the 
principal streets from 8 o’clock till after the half-hour, and the passengers in 
the trams when the stoppage took place had perforce to finish their journey 
on foot. The escape of gas, consequent on the accident, was soon stopped ; 
and shortly after 8.30, the breakdown g having temporarily repaired the 
damage at the point where the accident happened, all the trams were again 
running. 

Last week in the case of Caffrey v. United Tramways Company, 
heard at Dublin, defendants applied for an order remitting the 
action to the Recorder. The action was brought by a cabdriver for 

nal injaries received on August 15:h through the alleged negli- 
gence of the defendants’ servants. 

The affidavit of Mr. Tresilian, secretary of the Tramway 
Company, set out that the plaintiff was on his car on August 15th in 
Lower O'Connell Street, when an accident occurred to an electric 
tramcar, and an interruption <f the traffic was caused, It was 
believed that the trolley must have raised the trolley wire till it 
touched the guard wire, causing the latter to fall into the street. 
Plaintiff received no injuries from the wire, as it never touched him. 
He may have svffered from a'small shock. An affidavit of Sir. Wm. 
Stokes set cut that the plaintiff told him that he had been scorched 
in the arm, and had to remajn in hospital until August 3let. De- 
—_— found no trace of scorching on the plaintiff's arm, and no 

jury to his nervous system. The plaintiff, in his affidavit, stated 
that after the accident he lost consciousness till next morning. His 
head was not all right yet, and “pins and needles” continued to go 
through him, and he could not carry on his business as a cabdriver. 

The affidavit of Dr. Louis Byrne, medical officer of the hospital, 
set out that the plaintiff was wholly unfit for work owing to shcck 
and loss of power in the left arm. 

Mr. Justice Kenny, without calling on the other side, refused the 
application, stating it was apparent that the plaintiff had suffered 
serious injury. 

In another case (Ennis v. the same defendants) a similar 
application was made. The plaintiff sued for £500 damages for 
personal injories sustained through the negligence of defendants’ 
servants on Juce 20th, he being struck on the head by the trolley which, 
as defendants said, “left tte wire inadvertently.” Defendants said 
that if plaintiff bad used proper diligence he would have avoided the 
accident. The following discussion occurred between judge and 
counsel :— 

Mr. Justice Kenny: It seems to me that these trolleys are always ina‘- 
vertently going off the wire. What does he mean by saying the defendants a:c 
not guilty of negligence? 

Mr, O'Shaughnessy, Q.C. (for the plaintiff): Here is a passenger on the trai- 
car who gets his head broken in. 

Mr. Justice Kenny: It is perfectly nonsensical. 

Mr. Littledale (for defendants) said of course he was prepared for M’. 
O Shaughnessy’s indignation. 

Mr. Justice Kenny: No matter about Mr. O’Shaughnessy’s indignation. It is 
apparent to anybody knowing anything about it. You will find very great 
difficulty, if it goes to a jury, to make them believe that passengers are always 
to dodge this thing. 

Mr. Littledale :ead the affidavit at further length. It appeared that 
the plaixtiff's life had been in danger. Mr. Justice Kenny refused 
the application. 

It bas since been announced that Mr. Trotter, Board of Trade 
inspector, has been appointed to hold an inquiry in Dublin as to the 
nomercus electric tram accidents which have occurred in the city 
lately. The inquiry was to be held in the Arbitration Room, Four 
O. urts, and was to commence yeaterday. 


- Electric Omnibuses for Birmingham.—The Airming- 
ham Argus says that it is the intention of the British Electric 
Traction Company to commence a service cf motor omnibuses in 
Birmingham at no very distant date. The company are eaid to be 
simply waiting for an order of the Court to formally take over the 
Birmingham General Omnibus Company, and the work of constructing 
the vehicles will at once be proceeded wi'h. 


Electric Omnibases in Berlin.—Trials were to be made 
this month in Berlin with four electric (accumulator) omnibuses. 
Four more are to be added later by the Berlin General Omnibus 
Company, which has the trialsin hand. 
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Gas Traction in Germany,—We understand that, in 
yiew of the opposition still encountered sometimes to the introduc- 
tion of trolley wires, Messrs. Siemens & Halske, the Union Electricity 
Company, and other Berlin concerns, have formed the German Power 
Gas Company for the purpose of promotirg gas traction where other 
systems are objected to. This isa new departure for electrical firms ; 
the future progress of the syndicate will be watched with interest. 


Haddersfield.—The Town Council last week adopted the 
minutes of the Tramways Committee which contained a proposal :— 


That the town clerk should forthwith take the n steps for promoting 
a Bi!l in the ensuing session of Parliament for obtaining the borrowing powers 
required tocarry out the borough engineer's scheme for electric traction, and 
for extending the tramways undertaking to the following districts:—Section A, 
Slaithwaite and Marsden; B, Honley, Thongsbridge, Holmfirth, and Holme. 
Bridge ; C, Heater, Brockholes, and New Mill; D, Mirfield to the boundary ; 
E, Brighouse; F, Kirkburton. 


There is also a proporal to extend the trams to Rastrick. The 
undertaking was stated to be a very large one, and the scheme will 
be discussed farther in the Council before being carried out. 


Ilfracombe.—A project is on foot for’an electric tram- 
way from Ilfracombe Pier to the railway station. It is suggested 
that, as the Council possesses an electric lighting order, it should with 
aivantage take up the tram scheme, combining the two. 


Isle of Man.—Workmen have lately been employed by 
the Isle of Man Tramway Company in constructing a weir and 
carrying out certain other works in Lexey Glen, in connection with 
ascheme for the production of electricity by meaus of water-power. At 
present it is intended to erect two powerful turbines on the siteof the 

old paper mill,” on the Oladdagh, to be driven by water obtained 
from the Laxey river at a point about 100 yards below Mr. Rydings’ 
woollen mills. Later on it is contemplated to utilise, in a similar 
manner, the other streams in the neighbourhood. It is estimated 
that the echeme, when carried out, will dispense with the use of 
steam for about nine months out of the twelve, and will thus effect a 
material reduction in the working expenses of the company. 


Italy.—The water-power of the River Adda is to be 
utilised in connection with the adoption of electric traction on the 
Lecco-Oolico, Sondrio-Colico, and Chiavenna-Oolico sections of the 
Adriatic Railway. 


Leeds.—The Corporation Tramways Con mittee, on 25th 
inst., considered the question of the electrical equipment of the tram- 
lines, and it was thought that it would be better and more economical 
to deal with the whole of the lines at one time, instead of adopting 
a patchwork . With this object in view, a report bad been 
prepared by the consulting engineers (Messrs. Hopkinson and Talbot) 
giving estimates. The proposed new lines measure approximately 
17 miles. The Corporation now bas 75 cars, a further 50 are being. 
advertised for, and another 75 will be wanted in connection with the 
present scheme. 

The report says :— 

The total output of the plant now installed, or on order, amounts to 1,990 kw. ; 
allowing one-half of this as spare, this will suffice to run from 95 to 100 cars. 
The regular service of 146 cars will required about 1,460 kw., and the whole 186 
cars about 1,860 kw. If you put down two additional sets ot generating plant, 
each of 750 kw., practically a repetition of the two sets now on order, you will 
have a total of 8,400 kw., one-half of which will be capable of dealing 
with 170 cars, and would no doubt be capable of dealing with more for a 
short time. By running two sets of plant, each of 750 kw., leaving two 
similar sets and the original rope-driven plant-as spare, you will be able to run 
the 146 cars required for the regular service very easily. In dealing with the 
number of cars the various combinations of plant will run, we have made no 
allowance for the use of trailers. If these-are used, further power will be 
required. It may be as well at this point to consider whether it will not tend to 
economy of working if we instal a battery of such size at the power station, or 
anumber of smaller batteries at sub-stations, as would be capable of dealing 
with such variations and gradual increments of load as will naturally occur 
during the time the various lines are being changed, and which will ultimate] 
serve as @ reserve of power when the changes are finally completed. If suc 
were installed it would undoubtedly lead to better regulation of pressure, and 
would enable.a smaller plant to deal with those temporary increases in the 
load which occur in every-day running, and if trailers were used at occasional 
times during the day would provide power torun them. We now come to the 
capital outlay required on the assumption that two additional sets, each of 
750 Kw., are put down, and a battery capable of giving 750 xw. for 1 hour, that 
is, @ battery capable of running 75 cars for 1 hour. This battery would be 
placed at the generating station, as. we understand that to place-a number of 
batteries in sub-stations on the various lines will necessitate the employment 
ofa ber of attendants, and so add considerably to the running expenses. 
We have, however, this matter under our consideration, and hope to devise 
some apparatus which would not necessitate constant attendance at sub- 
stations. For the purpose of this estimate, however, we assume the above 
battery will be placed at the genérating station. 

EsTIMATE OF CapiTaL OvTLay.—Two engines and dynamos, each of 750 Kw., 
steam, water, and exhaust pipes; battery to give 750 Kw. per one hour ; boosters 
for charging battery, switchboards and instruments, addition to switchboard 
gallery; motor generators for Stanningley, with battery at Stanningley ; under- 
ground feeders; overhead linework, including poles, brackets, &c., erected com- 
plete ; getting out ground for feeders; 125 cars (this number includes the 50 
cars now being advertised for; total estimated cost, £160,000. The above 
estimate is based upon the prices at which the work now in hand is being 
carried out. We have not included in the above any steam eg eet nor 
any buildings or alterations to buildings, these matters having hitherto been 
dealt with by Mr. Hewson. It must be borne in mind that the space within 
the generating station is limited, and even to erect the two additional sets of- 
generating plant above referred to would take up the whole of the unoccupied 
space at the end of the station, that is, assuming the present type of engine and 
generator is adopted. If the present rope-driven plant were removed, its space 
could be ——_ by two generators, each of 750 kw., and a third of equal’ 
capacity could then be erected in part of the space now unoccupied, leaving the 
remainder to be used for the boosters and other plant. The ultimate arrange- 
ment of and the type of plant to be used in any contemplated extension is one 
which will demand very serious consideration, as although the space available 
ls sufficient for the extensions herein considered, if it should prove ultimately 
that the present estimates are exceeded, the site may become too small for the 
requirements of the traffic. 


The committee unanimously decided to request the Council to 


_ Authorise them to take steps for.equipping on the overhead electric 
system all the lines of tramway 


to 34 miles of 


in this report, amounting 


Lees.—Thé District Council at their monthly meeting 
bad under discussion a letter from the Hurst District Council stating 
that that Council was in communication with the Ashton, Oldham, 
and Hyde Tramways Oompany, which intended to go into other dis- 
tricts, with a view to the line bsing extended to Hurst and on to 
Les. The matter was held over to the next meeting. 


Manchester.—The City Council will meet specially on 
October 25th for the purpose of deciding whether to exercise its 
right to require the Manchester Carriage and Tramways Oompany to 
sell to the Corporation so much of the undertaking as the Corporation 
is entitled to purchase, and for the purpose of adopting, if so decided, 
a resolution to serve notice on the company to that effect. The 
Tramways Committee has refased to grant the Manchester Carriage 
and Tramway Company’s application for a 10 years’ extension of 
lease on very favourable terms, because the Council is already 

ly pledged to municipalisation. 


_ Ormskirk and Southport.—An inquiry was held at 
Ormekirk on 25th inst. into the above electric tramway scheme, which 
is for passenger and agricultural traffic. The promoters are Messrs. 
Charles Birchall, Thomas Callender, and W. Winnard. Mr. R. H. 
Scotter, the engineer, described the scheme, which is to cost £42,000, 
the company having powers to raise £60,000 capital. Mr. T. O. 

¢ the Commissioners wou ve pleasure in recommending the 
Board of Trade to grant the order. 


Sheffield.—A trial run was made on Thuraday last week 
over the new line to Pitsmoor; this route is almost as steep as the 
Walkley route. Mr. Fell and bis staff have been busily engaged on 
the Pitsmoor route for some days making preparations for the inspec- 
tion of the track by the B:ard of Trade inspector (Mr. Alexander P. 
Trotter). The cables have been completed, and arrangements were made 
for the initiation of a service of cars on 27th inst. A portion of the 
new machinery needed to supply power for working an efficient ser- 
vice of trams on the Walkley and Pitsmoor routes has arrived at the 
electrical power station. It is hoped to have the whole of the addi- 
tional plant working befora the expiration of Octob:r, by which time 
a number of extra cars will have been delivered. At t the 
Tramways Committee are handicapped, both ag regards number 
of cars at their disposal, and the lack of machinery. 


' Spen Valley.—The opposition of the Dewsbury and 
Heckmondwike authorities to the British Electric Traction Com- 
— projected light railway, which was about to take the form of a 

ill promoted in Parliament, is likely to fall thrbugh, in consequenc 
of the decision of the Cleckheaton District Cpuncil to confine its 
action to an ap to the Board of Trade forthe insertion of pro- 
tective clauses in the order. The Thornhill, Liversedge, and Ravens- 
thorpe District Councils have already entered into negotiations with 
the company. We hope, therefore, soon to see a liberal and homo- 
geneous scheme carried out in this district. 5 


Walsall.—The Town Council has unanimously carried 
the necessary resolutions for bringing about the municipalisation of 
the tramways undertaking of the gh now owned by companies. 


Wycombe.—The electric lighting company has written 
to the Council askiog whether it would a pes of an electric tram- 
line from West Wycomb3 to Loudwater, to be worked in conjunction 
with the electric light scheme. The Electric Light Committee con- 
sidered the matter, and, owing to the narrowness of certain streets, 
was unable to recommend the —— of the scheme. The Council 
has referred the question back for further consideration. 


TELEGRAPH AND TELEPHONE NOTES. 


American Telephone Magnates for Europe.—A 
Massachusetts paper says that President John I. Sabin, of the Pacific 
coast telephone companies operating 60,000 subscribers in the States 
of Washington, Oregon and California, and President Charles J. 
Glidden, of the Erie Telephone System, operating 90,000 subscribers 
in the States of North Dakota, South Dakota, Minnesota, Wisconsin, 
Michigan, Arkansas, Texas, and Cuyahoga County in Ohio, which 
includes the city of Oleveland, were to sail on the Lucania, 
September 23rd, for Liverpool, their destination being Sweden and 
Germany. The paper mentioned, adds: “ It is said the telephone 
development in Sweden and the City of Berlin exceeds that of any 
other country in the world. The telephone systems of Sweden, 
Germany, France and England will be inspected, and any features of 
value recommended for adoption in this country.” 


Cuban Cable.—The LZlectrical World and Engineer says 
that, with the aid of the United S‘ates Government lighthou:e 
tenders, the Western Union Telegraph Comrpany has com d tke 
laying of the new cable between Miami, Fia., and Key West, more 
quickly than had been expected. The work of laying the line to 
Havana has been begun. The shore end will be landed at San 
Lazaro, on the north beach of Havana, to which point the old 
ends will-be transferred from Cojemar, 2; 
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Post Office Telegraphs.—The St. Lake’s Vestry has 
refused its consent to the application of the superintending engineer 
of the Post Office Telegraphs for the laying of conduits or cast-iron 
pipes in Finsbury Pavement and a number of other thoroughfares in 
the locality. 


Post Office Telephone Service—The Post Office 
authorities, writes a correspondent in the Financial Times, “are 
evidently determined to lose no time in endeavouring to put into 
force the powers conferred upon tbe Postmaster-General by the 
Telegraph (Telephonic) Communication Act, 1899, by which an 
expenditure of £1,000,000 was sanctioned for the establishment of an 
improved and cheaper system of telephonic communication in the 
metropolis. What the intentions of the Department may be in 
regard to the provision of telephone exchangs remains to be seen, 
but it is possible that arrangements in this direction may bse made, 
perhaps as a temporary measure, at the central and principal district 
post cffices. The establishment of exchanges is, however, an easy 
matter as compared with the difficulties likely to b3 encountered in 
the laying of cables to connect the exchanges together and to con- 
nect subscribers with the exchanges, since this opens up the delicate 
question of wayleaves, and the proposal to open the paths and 
carriageways is being resisted by some of the local authorities.” 

At Uhiawick on the 22nd, a letter was read from the superintend- 
ing engineer of postal telegraphs, giving notice of the intention to 
take up roadways and footways in Chiswick for the purpose of laying 
down a system. The p s of the Postmaster-General were 
welcomed by the Council. Later, a deputation of Chiswick sub- 
ecribers to the National Telephone Company, headed by Mr. Ssymour 
Darlington, of the Badford Park Stores, Chiswick, waited upon the 
Council with the view of inducing them to retire from the position 
they have taken up regarding the underground wayleaves, the tele- 
phone company having given notice to their subscribers that, ualess 
the Council agrees to their terms, the service might be altogether 
withdrawn. 

After the deputation had been heard, it was agreed that a special 
meeting of the Council should be held to discuss the matter with 
three subscribers and a representative of the telephone company. 

Oa Tuesday a further deputation waited from the National Com- 
pany upon the Chiswick Council. The Council agreed to consider 
fresh proposals from the company ve wayleaves, and will not mean- 
while insist upon the removal of the poles. 


The Proposed Reduction of Rates to India.—The 
following letter, dated Oalcutta, August 31st, has been addressed by 
the Acting Secretary to the Calcutta Import Trade Association to the 

. Secretary to the Government of Bengal in the Public Works 
Department :— 

Sir,—The attention of the Committee of this Association has been drawn to 
an important published letter recently addressed to the Government of the 
North-West Provinces and Oudh by the Upper India Chamber of Commerce in 
connection with the movement lately set on foot for a reduction in the tele- 
graph rates between India and Great Britain. Reviewing the position, the 
Upper India Chamber asserts that “Js. per word rate, while constituting a 
great convenience to trade, the general public, and the Press, would yield to an 
independent line a volume of traftic sufficient to allow of the system being 
worked at a substantial profit.” So far as regards the interests represented by 
this Association, the asser.ion that such a reduction would be a convenience 
to trade puts the case very mildly. The Committee have no hesitation, 
and there is certainly no exaggeration, in saying that a reduction from the 
present rate of R3 per word to the equivalent of Is., i.e., 12 annas per word, 
would prove not merely “convenient,” but a powerful stimulus to trade. 
Having regard to the fact that the necessity of a reduction has been publicly 
admitted by the Viceroy and that sooner or latter the question will be dealt 
with both by Parliament and the Legislative Council of India, the Calcutta 
Import Trade Association, representing, as its pame implies, a very large pro- 
portion of the trade of the port, most urgently desires to support the proposal of 
the Upper India Chamber of Commerce for 1s. per word rate, and the Com- 
mittee trust that the Lieutenant-Governor will be pleased to communicate to 
the Government of India the views of this Association on this all-important 
question,—I have, &c., J, Taytor, Acting Secretary. 


Telegraphic Interruptions and Repairs;— 
wo, 


OaBLEs. Do Repaired, 
Amagon Oompany’s cable— 

Cable beyond Gurupa... April 4th, 1898... 
Latakia-Cyprus ... ... June 20th, 1899 .., 
O.ranto-Corfu wes, Sept. 16th, 1899 ... Sept. 21st, 
Corea-Japan ... ee Auguet 7th, 1899 
Jamaica-Colon Jure 30.h, 1899 


Communication between 

Salonika and Monastir .., March 23rd, 1899... 
Lines from Haiti to Gonaives, 

Gros Morne, Port de Paix 

Plaisance, Oape Haitien, 

Port au Prince to Miriba- 

laisand Jacmel ... August 18th, 1899... ope 
S.berian lines between 

Techita aid Nertechinek... Sept. 22nd, 1899 ... Sept. 23ed, 1899, 
S.igon-Bangkok__... +» Sspt. 25th, 1899 ... Sept. 26th, 1899. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Barking Town.—October 24th. The District Council 
wants tenders for boilers, pipe work, two 100-kw. steam dynamos, 
switchboard, motor and trailer care, trucks and electrical equipment, 
overhead equipment, underground feeders, conduits, road work, &c., 
for the Barking and Beckton light railways. See “Official Notices” 
September Ist. 


Belfast.—September 31st. The Electric Committee 
Tight department, from the’ city eloctcical engines 
e en ons from the ep 
on payment of one guines, returnable as usnal. iis 


Bray.—October 2nd. The Urban District Council wants 
tenders for 12 months’ electrical supplies. See “ Official Noticos” 
September 23rd. 


France.—October 10th.—Tenders are being invited by the 
French Post and Telegraph Authorities, in Paris, for a quantity of 
telephone cable, and also of telephone insulated wire. Tenders to 
be sent to Le Sous-Secretariat d'Etat dea-Postes et des Telegraphes, 
103, Rue de Gfenelle, Paris, whence particulars may be obtained. 


Germany.—Ociober 16th. Tenders are being invited by 
the municipal lighting and tramway authorities of Konigsberg, 
Pruseia, until October 16th, for the eupply of six boilers required in 
connection with the extension of the electric power station, to supply 
steam to new engines aggregating 1,800 BaP. Tenders to be sent to 
Die Direction der Stadt, Belenchtungewerke und der Electr. Stras- 
senbahnen Kaiserstrasse 41, Kénigsberg, Prussia, whence particulars 
may be obtained for 1s. 


Glasgow.—Tenders are being invited for electric lighting 
plant, and fitting up same, for the lighting of three large tenements of 
shops and dwelling houses at Uddingeton, for Mr. Watson, builder. 


Glasgow,— October 10th. In connection with the tram- 
way scheme the Corporation wants tenders for switchboards, fuel 
€c nomisers, two 50 and one 30-ton electric travellers, power station 
steel tvork, and cables. See “ Official Notices” September 8th. 


Glasgow.—October 10:h. The Corporation wants tenders 
for the reconstruction cf tramways according to specification. See 
“ Offcial Notices” September 23rd. 


Hampstead.—October 5th. The Vestry wants tenders 
for the supply of coal for the electricity works for one year. See 
‘' Official Notices ” this week. 


Haddersfield.—October 2nd. The Corporation wants 
a five boilers. See “ Official Notices” Septem- 


Leeds.— October 18th. The Council wants tenders for 
50 electric tramcars. See “ Official Notices” September 23rd. 


Leeds.—The Council requires tenders for 50 electric tram- 
cars, Particulars, &c., may be had on application to Thomas Newson 
E:q, M.1.0.E , city engineer, Municipal Buildings, Leeds. Tenders 
must b3 to hand not later than noon, October 18th. 


Retherham.— October 9th. The Corporation is wanting 
tenders for Lancashire boilers, engines, dynamos, pumps, condensing 
plant, crane, economiser, battery, switchboard, boosteis, feeders, 
mains, roadwork, &c., for electric lighting. Specifications from the 
Town Clerk on payment of £1 1s. for each of five specifications. The 
consulting engineer is Prof. A. B. W. Kennedy, at whose cfiices 
specifications may be seen. See “ Official Notices” September 8th. 


Spain.—November 7th. The Spanish Ministry of Pablic 
Works in Madrid is inviting tenders, until November 7th, for the 
concession for the construction and operation of an electric tramway 
in the town cf Cadiz. Particulars may be obtained from, and tenders 
are to be sent to, La Direccion General des Obras Ribleas, Madrid. 


Swansea.—October 9th. The Corporation wants tenders 
for medium speed vertical engines, continuous current generators, 
booster and balancer. See “ Official Notices” September 23rd. 


Sydney (N.S.W.).— November 8rd. The Municipal 
Council of Sydney is inviting tenders for the construction and erec- 
(aa bon —_ destructor for treating 60 tons of refuse per day 

Ours 


Warrington.—September 30th. The Committee of 
Visitors of the Winwick Asylum, near Warrington, invites tenders for 
Contract No. 1.—Generating plant, including three sets of condensing 
engines or turbines, with directly coupled dynamos, each of 100 Kw. 
output at 220 volts, booster set, motors, surface condensers, cooling 
tower, steam and exhaust pipes, &c. Oontract No. 2.—Switchboard. 
The drawings can be inspected and specifications obtained of J. P. 
Muspratt, Clerk to the Committee of Visitors, County Offices, Preston, 
on payment of £2 2s for each specification, returnable. A separate 
tender must be sent in for the work included in each specification. 
See “ Official Notices ” September 8th. 


Wigan.—October 25th. The Corporation wants tenders 
for feeders, mains, water-tube boilers, superheaters, stoneware 
conduits, steam dynamos, boosters, motor balancers, battery, 
inspection boxes. See “Official Notices ” this week. 


CLOSED. 


Barnsley.—The Council has accepted the tender of 
Messrs. Venner & Co., to supply Chamberlain & Hookham meters, at 
£5 2s. 6d. each (all sizes); and of the Reason Manufacturing Com- 
pany to supply Wright’s demand indicators, as follows:—5, 10 and 


£3,051 12 
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15-ampere instruments at £1 11s. 6d. each; 25 and 35-ampere instru- 
ments at £2 2s. each ; 50-ampere instruments at. £2 12s. 64. each; 
75-ampere instruments at £3 3s. each; 100-ampere instruments at 
£3 13s. 6d. each ; 150-ampere instruments at £4 14s. 64. each; and 
900-ampere instruments at £5 15s. 6d. Oouncillor Brady said the 
lowest tender for meters was not accepted. Mesers. Ferranti were 
93, 6d. less than V xr & Oo., but the former guaranteed to keep 
the meters in order for 7s. 6d. a year for 10 years, whilst the 
other, which had been accepted, guaranteed to keep them in 
order for 2s. a year for 10 years. 


Chelmsford.—Mr. T. H. P. Dennis, of Chelmsford, has 
secured the contract to light the new railway station with electricity. 
There will be 190 lamps of various sizos and powers, and one arc 
light. 

Dundee.—The Contract Journal says that the contract 
for the overhead line equipment and rail bonding of the following 
routes for the Town Council: (Section 1) Perth Road route, (2) 
Icchee route, has been given to Messrs. R. W. Bleckwell & Co., 
Limited, Victoria Street, Westminster, London, 8.W., (Section 1) 
£3,051 128. 7d., (2) £2,879 173. 7d. 


Glasgow.—The North British Daily Mail says that the offer 
of the Barrowfield Ironworks, Limited, for the coal storage and water 
tanks for Pollokshaws Road electric lighting station is recommended 
to the Town Council for acceptance. The price is £5,838. The Sub- 
Committee on Corporation Works recommended the acceptance of the 
offer by Messrs. Cowan, Limited, Manchester, for four sets of switch- 
boards, &c., for 1,100 8 P. engines and dynamo at Port Dundas Electric 
Lighting Station, the amount of the contract being £990; and also 
the ofer Mr. James for four in- 
struments for 400 HP. and 200 .P. en ynamos, the price 
in this case being £555 15s. 


Hammersmith.—At the Vestry on Wednesday, tenders 
as under were accepted :—For main switchboard, Messrs. Ferranti, 
£1,180; Messrs. Cowan’s tender was £1,420. For steam pipes, 
valves, &c., Messrs, John + age Limited, of Wednesbury, estimated 
total £700, under a schedule of prices. For cast-iron exhaust pipes, 
Messrs. Rosser & Russell, Hammersmith, under a similar schedule, 
amounting to £200. For brickwork for boiler, Messrs. Babecck 
and Wilcox, £580. For concrete foundations, Messrs. Martin Wells 
and Co., £165. A letter had been received from Messrs. Babcock 
and Wilcox, stating that they had made an error of £120 in their 
tender. The matter being pressing, orders were given for the work 
to proceed on the lines of the original tender, and the question 
raised by Messrs. Babcock & Wilcox will be allowed to stand 
over until the completion of the work. For putting up a boundary 
wall along the cast-iron side of the approach road to the electricity 
works, 7 feet high ; stock bricks, Messrs. Martin Wells & Oo., £375. 


London.—The Battersea Vestry on Wednesday evening 
accepted the tender of the Edison & Swan United Electric Light 
Company, amounting to £3,588, for the supply and erection of 
switchboard and boosters at the electric lighting station. 


NOTES. 


The Electric Lighting (Clauses) Act, 1899.—In the 
article upon this Act which was published in our issue of 
September 15th, when referring to the provisions of Clause 7 
of the schedule, the writer erroneously stated that “the 
limitation of profit to 5 cent. will not afford any very 
strong inducement to age companies to undertake the 
supply of electricity.” This clause, as a matter of fact, only 
applies to undertakings which are in the hands of the local 
i Private companies are not in any way affected 


Windmills for Electric Lighting—A correspondent 
of an American exchange recently asked for some informa- 
tion regarding windmills for electric lighting, as he had 
received various inquiries on the point from clients. In 
reply Prof. 0. F. Brush, of Cleveland, Ohio, wrote, stating 
that his windmill storage battery plant for isolated lighting 
was still in successful operation after 11 years of use. Dur- 
ing all this time he has not lost a single plate from the 408 
tells of battery originally installed. This result is, he says, 
due to careful use. The plant is not, and was not, expected 
to be successful from an economical standpoint, because of 
its high first cost. The cost of any such plant, large enough 
to be of practical value, must always be large, and this 
feature, in connection with the skilled attention required, 
eh he thinks, prevent rr extensive use ve wind power for 

ing purposes even in the country, where other sources of 
power are not available, g 


Connecting Up Meters on Maltiple Wire Circuits.— 
A probable cause of the large proportion of “ current unac- 
counted for” at some of the central electric light stations is 
the way in which the meters are coupled up on a multiple 
three or five-wire system, where the middle wire is earthed. 
Especially is this so when there is no fuse, or a comparatively 
large one, in the earthing circuit. No care is taken by 


persons putting in the meters to see that it is put on the 
unearthed pole, and this should be done, since, if it is put on 
the earthed pole, and a substantial earth exists on that pole 
on the consumer’s side of the meter, the latter becomes short- 
circuited as in the diagram, and does not register; this could 
not happen if the meters are put on the insulated pole. 


“Allis, Where art Thou ?”—An impossible reverie 
by a too partial chief :— 
The switchboard man blinks drowsily, 
The Pilot lamp gleams bright, 
The peak is slowly falling, 
And all's gone well to-night. 
The ventilated armatures 
Cooling my fevered brow, 
Induce reflections o’er my mind, | 
Farther extensions I must find— 
But Allis, where art thou? 


One year back this even 
And thou wert by our side; 
We thought the spec. would guard us, Allis, 
Whatever might betide. 
The load was slowly falling, 
Just as it’s falling now—and 
The engine man slept gently. 
* * * * 


Oh, Allis! where went thou? 


We sought thee in the boiler house 
(The engine room was bare) 

We ’phoned for news to Manchester, 
You’d feel at home down there; 
The wires, quivering, brought reply, 
“We've high-speed sets in now ; 
Hundred-ton fly is all my eye.” 

So, Allis, where art thou ? 


In vain we sought through other towns, 

We're going heavenward now ; 

Yoked to some star-wound dynamo, 

Allis, we know art thou. eae 


Parsons Steam Turbo-Dynamos in Elberfeld.—The 
Elek. Zeit. recently stated that two Parsons steam turbo- 
dynamos, each of 1,000-Kw., have just been completed, and 
will be started at the end of this P in the new central 
station in Elberfeld, Germany. The four-pole alternators 
have dram armatures, and make 1,500 revolutions per 
minute, the voltage at the poles being 4,000.—Z/ectrical 
World, Digest. 


Electrical Mluminations.—There have been great 
doings in the way of electrical displays at San Francisco. 
The principal thoroughfare was arched for a distance of 1} 
miles with strings of many thousands of incandescent lamps. 
Large search-lights were placed at intervals. The occasion 
was to celebrate the return of the 1st California Volunteers 
from the Philippine Islands, and the display lasted for three 
nights. The New York Electrical Review gives a photograph 
showing the effect. 


Personal.—We hear that the Worcester Electricity Com- 
mittee has appointed Mr. E. E. Hoadley, who is at present 
resident engineer to the Council at Barking, as locum tenens 
to Mr. 0. J. Sutherland during his 12 months’ leave. Before 
going to Barking Mr. Hoadley was chief assistant at 

orcester for some 18 months, and he has also had 
experience at Islington and Eastbourne. 
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200-Volt “expert correspondent” of the 
Pall Mall inveighs against the conversion from 100 to 200- 
volt supply, which is now going on in various parts of 
Londop, and urges consumers to refuse to allow the change. 
He maintains that the advantage is all to the company, and 
not to the consumer. We entirely disagree with this view 
of the matter. The benefit is mutual, as the consumer will 
eventually discover. It is as useless as it is ill-advised to 
attempt to stay the adoption of new ideas and better 
methods ; one can merely cause delay, with its attendant 
inconvenience and expense. At present it is a fact, though 
it is often overlooked, that the mains item is one of the very 
heaviest factors in the capital outlay upon which dividends 
must be earned ; it stands to reason that, if by doubling the 
pressure the number of lamps which can be fed with the 
same network is quadrupled, the capital cost of mains per 
lamp is reduced to one-fourth. In this way a reduction in 
the cost of supply, followed by a lower selling price, is certain 
to take place'in time ; while an immediate gain occurs from 
the fact that, with the present number of lamps connected, 
the lo:ses in transmission are reduced to one-fourth, and 
the steadiness of the supply pressure greatly improved. It 
is admitted that the offer of new lamps is advantageous, but 
it is also alleged that the lower efficiency of the 200-volt 
lamps more than outweighs the reduction in price which is 
pot forward as an inducement to make the change. This 
may be so in some cases ; those consumers, however, who 
persist in standing out for the low pressure will find the 
difference in price grow wider and wider, until there is no 
question as to which is the cheaper system. While the 
price of high voltege supply is sure to be diminished, that 
of low vcltage will just as certainly increase! Verb. sat. 
Sap. 


Fire at a Niagara Falls Railway Power Station. 
The handsome atation of the Niagara Falls Park and River 
Railway at Niagara Falls, Canadian side, illustrated on page 
805 of the issue of the ELEctricaL Review of August 25th 
last, was destroyéd by fire on the night of Monday, S -ptember 
4th. The loss is estimated and placed at $90,000, and 
on this there was a total insurance of $38,000. Of this 
amount $30,000 was on the building and machinery of the 
Niagara Falls Park and River Railway, while $8,000 was on 
the generators of the Canadian Niagara Power Company, 
which company had a temporary installation of two 750-Kw. 
generators in the station. The railway company had three 
200-KW. generators, and a lot of necessary apparatus, &c. 
The fire started, it is supposed, from a short circuit on the 
alternating current line, and was first discovered in the base- 
ment by an attendant, who had barely time to shut down 
the station and throw the switches before escaping from the 
burning structure. The Niagara Falls Park and River Rail- 
way is among the ions of the International Traction 
Company, and at the time of the fire President Ely happened 
to be in Niagara Falls. He at once set men to work stringing 
cables in order to make connection with the power service of 
the Niagara Falls Power Company on the American side of 
the river, and as these connections were promptly made there 
was little or no interruption to the service of the railway 
along the cliff on the top of the bank on the Canadian side. 
The generators of the Canadian Niagara Power Company 
supplied current to the Canadian branch of the Carboruandum 
Company and other industries on the Canadian side ; also to 
the Carmelite Monastry and for lighting the neighbourhood. 
a ag the old steam plant in the Niagara Falls, Ont., 
station had not ben disposed of, and it was immediately 
brought irto service. The Canadian Niagara Power Com- 
pany and the Niagara Falls Park and River Railway are 
closely related, and it may be that in the construction of a 
new station the railway company will be goverred by the 
plans of the power company, which is expected to soon com- 
mence a development on the Canadian side. The Niagara 
season is now about over, and the New York plant can 
supply a current service until a new station is brought into 
service. 


Appointments Vacant.—The Barking Town Authori- 
ties are wanting a resident electrical engineer at £150 per 
annum, also a switchboard attendant, &c. See “ Official 
Notices ” this week. 


The Electric Lighting of Tunnels,—Various attempts 
have been made to light the Batignolles Tunnel, near Pari 
by electricity. As described in the Revue de l’Electricité, the 
first attempt was with arc lamps suspended from the tunnel 
arch, but the smoke and black walls allowed only a poor light 
to get to the interior of the trains, so that arc lighting in 
this ae was impossible. Other trials were made, with the 
result that there is to be adopted an arrangement of 10 «.p, 
incandescent ona, placed a metre apart along the side of the 
tunnel. These lamps will be fixed at the height of the 
windows of the carriages, and will be automatically lighted 
and extinguished by the passage of the train. A number of 
pedals, which will be depressed by the rims of the wheels, 
work the switching gear. In this way any train stopping in 
the tunnel will be lighted a well from the outside, and 
much less electrical energy will be used than if the tunnel 
was continually lighted. The first installation will consist 
of 150 lamps only, but if successful, the full length of the 
tunnel will be lighted. While on this subject of tunnel 
lighting, we should like to add that some London railways 
would do well to give the matter attention, and more par- 
ticularly the Great Eastern for its Bishopsgate tunnels, 
The G.E.R. is to be congratulated upon its efficient electric 
lighting at Liverpool Street, Bishopsgate, and Bethnal Green 
stations at night time, but the man who journeys cityward 
every morning sometimes says strong things about the incon- 
venience experienced in the tunnels and in Bishopsgate 
Street station when he wants to read the latest news from 
Paris and Johannesburg. It is bad enough to be suffocated 
with the fumes, &c., without enveloping the people in gross 
darkness at the same time. Why does not the G.E.R. adopt 
some system of train electric lighting so that the light can 
be antomatically switched on as the trains enter the tunnels, 
and kept “on” until they leave at the other end? Or, 
failing this, the efficient lighting of the tunnels from 
end to end continously might be effected in some such 
way as is suggested for the Batignolles tunnel. Passengers 
would appreciate any improvement, and the cost would, we 
should think, be a comparatively small matter when one 
considers the vast which the G.E.R. traffic 
has now assumed, and the enormous number of trains which 
have te p2ss through the tunnels every day. Some of our 
readers may remember the method of tunnel lighting in 
vogue on the Liverpool Overhead Electric Railway. The 
trains, on entering the tunnel (about half a mile long) are 
automatically lit up from copper conductors suspended from 
the roof of the tunnel, collectors being fixed on the roofs of 
the carriages. These lights are fed off accumulators, so that 
if a train should be stopped in the tunnel due to a “short” 
on the line, the carriages will not be in darkness, 


Correction.—Messrs. Brown, Boveri & Oo. call our 
attention to the fact that the majority of their alternators 
are of the ordinary fiy-wheel type, and that they only con- 
struct inductor alternators in exceptional cases. We regret 
the obvious slip, which occurred in our notes on the Swiss 


Tour last week. 


Electro-Harmonic Society.—The programme for this 
evening’s Smoking Concert at the Society’s new rendezvous, 
“The International Hall, at the Café Monico, Regent 
Street, W.,” is a bright and cheerful one, the hamorous 
element preponderating. Recitations, violoncello 
and piano solos, ventriloquial sketches, ballads and 
humorous songs, ought to ensure an enjoyable evening for 
members and friends at the opening entertainment of the 
1899-1900 season. 


Chicago Prosperous.—Oaor New York namesake says 
that a carefal canvass of the leading wholesale houses of 
Chicago shows that the increase in the volume of trade in 
electrical supplies for this year over the total figures for 1398 
is estimat«d at $3,000,000. 


Kashmir Railway.—We are informed that the whole 
of this project, of which we gave an outline in a recent 
issue, was carefully examined by Mr. R. E. Crompton daring 
his recent visit to India, and that the decision to construct 
this, the longest electrical railway in the world, was not 
arrived at until after that gentleman had reported very 
favourably on the project. 
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The British Association.—Next year’s British Associa- 
tion meeting is to be held at Bradford. It will open on 
September 5th, and Sir Wm. Turner, of Edinburgh, will be 
the president. Glasgow will be the place of visitation for 
1901, and it will be remembered that that is the year of the 
great international exhibition of that city. Belfast may be 
the town for 1902, while Cork is also seeking the patronage 
of the Association. 


Utilising Waste Gases —We hear that a company bas 
just been formed in Berlin under the auspices of Messrs, 
Siemens & Halske and the Union Electrical Company with 
the title “ Die Deutsche Kraftgas Gesellachaft,” to put down 
plants to utilise the waste gases of blast furnaces in driving 
gas engines and dynamos, 


Manchester Association of Engineers. — In the 
syllabus of this association for the 1899-1900 session we 
observe the name of Mr. J. 8S. Raworth, who is to contribute 
a paper on Ostober 28th on “The Generation and Electrical 
Distribution of Motive Power.” The meetings open at 
the Grand Hotel on October 14th with a social gathering. 


Marriage.—Oa 17th inst. Mr. F. A. B. Lord (repre- 
sentative of Messrs, W. F. Dennis & Co.), was married at 
West Hackney Church to Miss Constance Stapleton, of Stoke 
Newington. 


Wanted, Competent Telephone Engineers.—The 


New York Electrical Review says :— Nothwitbstanding the 
fact that the telephone in its present state of development 
affords, in many instances, a perfectly satisfactory service to 
the subscriber, there are many ae problems in tele- 
phone engineering yet unsolved. This leads naturally to the 
inquiry: Why are there so few really competent telephone 
engineers? It isa most attractive field of work and offers 
certain rewards to those who enter it with a proper know- 
ledge of their profession.” 


f Paris-Berlin Telephone.—lIt is reported from Puris that 
negotiations for the establishment of telephonic communica- 
tion between Paris and Berlin have been successfully con- 
cluded. The laying of wires will commence immediately. 


Lecture. —On Wednesday, Prof. J. Wertheimer in- 
augurated the evening class session at the Merchant 
Venturers’ Technical College, Bristol, by a lecture (illas- 
trated by lantern and experiments) on “ Tesla’s Experiments 
with High Frequency Carrents.”’ 


Darwen Electricity Works.—The public inauguration 
of the municipal electricity works and dust destructor plant 
took place on Wednesday, 27th inst. 


NEW COMPANIES REGISTERED. 


Alliance Fire Apparatus Company, Limited (63,647). 
—This company was registered on Septemb2r 22nd, with a capital of 
£5,000 in £1 shares, to acquire the agency business carrisd on at 
Goldhawk Works, Shepherd’s Bush, and elsewhere, by J. E. 
Spagnoletti & Crookes, for the sale of American fire preventing and 
extinguishing apparatus, and to carry on the business of electrical 
and general engineers, &c. The number of directors is not to be 
less than three nor more than five; the first are H. 8. Smith, 
J. E. Spagnoletti and G. L. Beasley; qualification, £500; re- 
muneration as fixed by the company. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


British Aluminium Company, Limited (41,104).— 
This company’s annual return was filed on August 9tb, when the 
entire capital of £300,000, in 20,000 preference and 10,000 ordinary 
shares, all of £10 each, was taken op £132,220 is considered as paid 
on 13,222 shares, and £10 per share has been called up on 16,770 pre- 
ference and eight ordinary ; £167,780 has been paid. 


CITY NOTES. 


Tux accounts of the Belfast Corporation elec- 


Belfast tricity undertaking show important changes, 
Corporation and the comparison cf 1898 with 1897 is note- 
Electricity worthy in the history of the undertaking, as it 
Accounts, covers the transition period between the old and 


the new crder of things. Oar readers will 
remember that Belfast originally started with a 
gas engine plant laid down upon the rcom- 
mendation of Prof. Kennedy. A new station designed by the borough 
electrical engineer, Mr. Victor A. H. M‘Cowen, containing steam 
plant, was start.d in Joly, 1698, and the increase in capital expendi- 
ture is, therefore, considerabie, but is more than met by the extra 
output and rapidly rising gross profit. 

The general state of the undertaking is shown by the following 
figures :— 


Gas and Steam 
Driven Stations. 


1897. 1898. Increase. 
Total capital expenditure . £52,066 £96,277 £44,211 
Number of unitssold... ... 201,832 356,526 154,694 
Namber of lamps connected... ... 21,000 38,500 17,500 
Gross revenue £5,266 £8,225 £2,959 
Gross profit ... 9,292 21,590 
Average price per unitsold .. 604d. 541d. —063d. 


The revenue from sale of current has fallen nearly two-thirds cf a 
penny; the other items of revenue common to both years under 
review show together a drop of the tenth cf a penny, but a small item 
of “supply of lamps” in 1898 gives a plus value per unit of the 
hundredth of a penny. Asa net result, the gross revenus per unit 
has gone dowa nearly #4. 


Revenvug StaTeMENT. 


1897. 
Gross. Per unit, Gross, 


Per unit. Increase. 

Sale ofcurrent .. £5,076 604d. £8°039 541d. — 63d. 
Meter rents... 140 "16d. 171 “12d. — 04d. 
Supply oflamps .. «. 12 ‘Old. + 01d. 
Sundry 50 ‘064. 3 00d. — 06d. 
Gross revenue... £5,266 6264. £8,225 5541. 72d. 


In the “ Costa ” statement the item of “fuel” includes gas used in 
the old station and coal in the new works. Mr. M‘Oowen has 
included in the it:m of coal all that used for running the new plant 
and testing same. Notwithstanding this the cost per unit for the 


fuel shows a reduction of nearly 34. on the 1897 figures. Also he 


states that the cost of coal used per unit sold for 1898 works out at 
0'88d. sgainst 122d. for gas fuel used in the same year, or a reduc- 
tion of 0 84d. per unit. He farther hopes to improve very consider- 
ably on the fuel figures this year. 


Ccsr or Propvucrion. 


1897. 1898. 

Gross. Per unit. Gross. Per unit. Increase. 
‘ £1,094 180d. £1,583 107d. 23d, 
Oil, ite, water, ine} 


Salaries and wages incurred ) 656 “784. 1156 °78d 00d. 


in generation and distri. 
bation. ) 

Repairs and maintenance of 
buildings, engines, boilers, 
dynamos, &c. 


338 291 °19d. -—-21d. 


. £2,215 263d, £3,243 218d. 
305 131, 


$83 °26d. — 


Works’ cost .. 

Rents, rates and taxes = 283 ‘33d. 

Management expenses, ) 
salaries of managing en- | 

gitteer, secretary, clerks, | 

&e. 

General establishment ) 
charges, stationary and 
printing, law charges and ) 
insurance 


Otherexpenses.. .... 21 +:02d. 
. £2974 354d. £4343 292d. 62d. 


The only increase shown in tke costs’ sheet are in the establish- 
ment charges and sundry expenses, notwithstanding the material 
rise in gross wages; the increased output kept this item at the same 
value per unit. The proportion cf gas and ccal may b3 indicated 
thus 


137 174d. 391 °26d. + 091. 


Total costs 


1897. 1998. 
Units generated by gas 201,832 a6 130d. 195,000 at 1:22d. 
per uni‘. per unit. 
Units generated by coal... a 161,526 at ‘88d. 
per unit. 
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The following figures are interesting :— 
1895. 1896. 1897. 1898. 


Loss inbatterizs ... 67% 39% 54% 53% 

Loss in mains BSH 23% 53% 
The profits were appropriated as follows :— 


1897. 1898, 
Interest onloans « « &1,105 £2,786 
Sinking fund for repayments ..  .. 127 175 
Hire of gasengines .. .. «of 518 
Net profit carried forward  .. 1,060 402 
Gross profit £2,292 £3,881 


British Electric Traction Company, Limited. 


Tum directors’ interim report states that considerable progress bas 
been made in various directions by the —— and by its sub- 
sidiary companies. Lines have been opened for traffic by the 
Potteries Electric Traction Company ard the O!dham, Ashton, and 
Hyde Electric Tramwayr, and the Dudley, Stourbridge, and District 
Electric Traction Company’s-tramways, referred to in the last report 
as in course of conversion, were opened for traffic by electric traction 
on July 26th, and the receipts have materially improved. The light 
railways are in active course of construction. The crder for exten- 


sions of the light rsilways bas been granted by the Commissioners — 


subject to the approval of the Board of Trade. Several other lines sre 
nearing completion, and it is anticipated that they will be opened for 
trafic before the clore of the year. During the past session various 
additional powers have been secured. A concession forthe construc- 
tion and operation of electric tramways in the City of Nelson, British 
Columbia, bas been obtained by the company snd others interested 
in the undertaking, and the work of construction bas begun. The 
existing tramways in Auckland, New Zealard, now worked by horses, 
have been acquired, and a new company has been formed, called the 
Auckland Electric Tramways Company, to take over the same, ard 
also a concession for the electrical equipment of the lines and exten- 
sion of tenure. The financial year will not close until March 3let 
next, but the directors have decided to pay an interim dividend on 
the ordinary shares for the nine months ended S:ptember 30th at 
the rate of 6 per cent. per annum, Warrants will be. posted on 
October 2nd. 


The Direct United States Cable Company, Limited. 
—The board have resolved upon the psyment cf an interim dividend 
of 3s. per share, free of ircome-tax, being at the rate. of 3 per cent. 
- annum for the quarter ending September 30th, 1899, such divi- 

end to be payable on and after October 24th next. 


City Meetings.— Yesterday (Thursday) afternoon, meet- 
ings of the Halifax and Bermudas Cable Company and the Direct 


Wert India Cable Company were held at 33, Old Broad Street. The 
proceedings were private. 


Reuter’s Telegram Company, Limited.—The directors 


have declared an interim dividend at the rate of 5 per cent. per 


annum, tax free, for the half-year ended June 30th. 


Eastern Extension Telegraph Company.—An interim 
dividend of 2s. 6d. per share has been declared for the quarter ended 
June 80th last, 


TRAFFIO RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the 
week ending September 23rd. 1899. were £883 8s, 1ld.; receipts for week 
a ed 28rd, 1898, £870 17s, 9d.; aggregate for half-year to date, 

Py 


The Bristol Tramways and Carriage Company, Limited.—The for the 
week ending September 22nd, 1899. were 23.420 03, 4d. ; correspon: period, 
1898, £2,992 16s, 6d.; increase, £427 3s, 10d. 

the week 


The City and South London Railway Com .—The receipts for 
ending September 24th, 1899, were £914; ne ending September 25th, 1898 
£926; decrease, £12. ‘Total receipts ‘for half-year 1999, £12,901; total 
ones corresponding period, 1898, £12,312, decrease, £111. Miles 
open, 8}. 

The Dover Corporation Blectric Tramways.—The receipts for the week 
ending September 23rd, 1899, were £279 Os. 8d.: week ending September 24th, 
1898, £216 12s, 6d.; increase, £62 7s. 9d. Total receipts to date, 1899, 
£7,662 1s, 04,; corresponding period, 1898, £6,207 9s. 8d.; increase, £1,454 
lls. 4d. Miles of track open, 1899. 8; 1898, 8. Car miles run, 1899, 5,260 
1898, 8,818. Number of cars, 1899, 12; 1898, 11. 


The Dublin United Tramways Company.—The recei; 
Friday, September 22nd, 1899, were as follows:—D. U,. T. Co., horse carr, 
£1,142 68, 0d.; ditto, electric cars, £2,009 11s. 1d.; D. 8. D. Co., electric care, 
£849 18s, 11d.; total, £4,001 16s.; corresponding week last year—D. U, T. 
Co., horse cars, £2 486 16s. 7d.; ditto, electric cars, £469 18s, 2d.; D.8..D, Co, 
electric cars, £1,059 0s. 7d.; total, £8,965 10s. 4d.; increare, £36 5s. 8d. 
Aggregate to date, £55,349 1s. 74.; a ate to date last year, £58,752 
5s. 5d.; increase to date, £1,596 16s, 2d. orked:—The mileage open is 25 
miles electrically, 19 miles by horses, as against 12 miles electrically, 


for the week ending 


and 80 miles by horses, for the corresponding period last year. 


The Halifax ig Tramways. — The receipts for the week ending 
September 24th, 
run, 11,371. Number of cars, 21. 
September 28th, 1898, were £270. Increase, £814. Miles of track open, 34. 
Car miles run, 8,675. Number of cars, 10, Total receipts to date, 1899, 
ine. sain. Ist, 1899, £15,180; total receipts to date, 1898, from June 29th, 


1899, were £584. Miles of track open, 10. Car miles 
The receipts for the week ending 


The Liverpool Overhead Railway Company.—The receipts for the week endi 
feptember 24th, 1899, cmenntel to £1,388: corresponding week last om] 
£1,680 (visit of Channel fleet) ; decrease, £297. 


The South Staffordshire pong Company.—The receipts for week ending 
September 22nd, 1899, were £667 15s. 3d. ; receipts for 88 weeks, 
£25,252 14s, 64.; week ending September 28rd, £645 17s, 11d. ; aggregate 
receipts for 88 weeks, £23,916 8s. 6d. 


STOCKS AND SHARES. 

Wednesday Evening, 
ANOTHER week of steady, depressing dullness has fallen to the lot 
of the electrical markets. The magnetic influence of flat prices ail 
round the Stcck Exchange crept even into the Traction department, 
In fact, it is difficult to discover one solitary spot of cheerfulness in 
any cf the electricity scctiors. Business remains as dull as ever, 
orders are few and far between, and when they comé they are nearly 
all to sell. Telegraph issves have tottered somewhat, but, curiously 
enough, it is among them that the single rise bas occurred that 

saves our lists from presenting an unbroken series of falls. 

Supply shares maintain their ncminal quotations hardily, even 
City of Londons being scarcely altered from what they were a 
weck ago. The making-up price, however, favoured the bears, being 
fixed at 11} against 1){, the making-up price on September 13th. 
Cheleea 44 per cent. Debenture Stock has lost several points, but the 
company’s shares are unchanged. Nor are Metropolitans altered, 
despite the talk of. negotiations between the ccmpany and the 
Marylebone Vestry for the acquisition by the Vestry of the Metro- 
politan’s work and plant in Marylebone. The market is looking on 
with languid interest, somewhat eceptical of the talk approaching a 
businesslike head. Definite information is not obtainable as to the 
date when the Charing Orcss Company will make its new emission of 
capital, and the rumours éfloat have no practical foundation. No 
quotable alteration has occurred in Nernst 7 per cent. Preference 
Shares, but the tone is easier in view of the special settlement on 
October 12th. 

Eastern Telegraph stockholders are evincing grave anxiety at 
the outlook, and every day brings more and more stock into 
the already loaded market. Consequently, there has been 
another heavy relapse, and the price has given way }$ every day on 
an average during the last fortnight. Some selling has also taken 
place in Eastern Extension shares, the price of which has kept up 
remarkably well until the last few days. Anglo-American issues are 
weak, and the slump in Yankees is pointed to as the real cause of the 
fall. West Coast of America 4 per cent. Debentures furnish the one 
rise alladed to in our introductory paragraph, and the price has gone 
up 1 to 103$. African Trans-Oontinental Telegraph are worth 
keeping. The shares are, we believe, mostly in the hands 
of Mr. Cecil Rhodes, but a few were taken up by the 
public, and Mr. Stead’s recent articles are likely to cause some 
demand for the shares as “long-shot” investments. Wireless Tele- 
graphs are inanimate at 54-6. 

The railway market is chiefly notable for a fall in Waterloo and 
Citys to 1014, a price which seems quite high enough. Stock 
Exchange opinion leans to par as being a fair quotation for the 
stock, at any rate for another two or three yeare, until the line begins 
to stand on its own metals. 

British Electric Traction Preference fell 5s. on a nervous holder 
attempting to realise his shares in a market that didn’t want them. 
The Ordinary keep steady, and bargains are often arranged at the 
medium of the officially-quoted price. The interim report and 
dividend has no effect upon the price of the Ordinary. Tramway 
traffics continue good. Buenos Ayres and Belgrano reported an 
increase, up to August 27th, of £987, and the Ordinary shares 
hardened a trifle, to 3. Of all the electrified lines, this perhaps is 
the one most likely to produce the best results to a buyer of the 
shares to-day. The company is doing capital business, and the price 
of the Ordinary has every prospect of quietly advancing to par (£5). 
Anglo-Argentines are moving in the same direction, but their progress 
is very slow, and is likely to be until the electrifying work is com- 
pleted, and the New Preferred stock can ba issued. The traffic for 
last week showed an increase of £588, which is considered good. 
Tramways Union continue to dribble into the market, mostly in odd 
numbers, and the price is weak. 

The telegraph and manufacturing department is steady to 
hard. Henley’s new shares are 13. We understand that 
the certificates are on the eve of issue, and when they are ready the 
shares will be reinstated in the Official List. There is a small pre- 
mium on the Preference of about 7s.64. Willans & Robinson are 
1C}. Telegraph Construction and Telegraph Manufacturing exhibit 
no alteration, 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Stock Business done 
Present NAME, or Dividends for Quotation, otation, 
Issue. the last three years. | Sent, 20th. 21th, open, 
1896, | 1897. | 1898. Highest.) Lowest 
25,000 | Amazon Telegraph, ane 10 8— 4 8— 4 ses eee 
125,000 Do. do. 5 % Debs., Nos. 1 to 1,250 Red,| 100| ... |... |... |85—90 | 85 — 90 ee 
905, 5601 \Stock|£2 188] 3 £3 9s) 63 — 66 62 — 65 63h |... 
8,047,2201 6 % Pref. 6a] 6 6 % |114 —115 [11341143 | 114} | 11a} 
8,047,2201 De Deferred... ... cee 144— 142 | 144— 1 147 | 148 
205,151 | Brazilian Submarine Telegra | LOL | | 15} 15g | 
75,0001} Do. do. Debs. 2nd serie, 1906 ...| 100] ... |L07 —111 {107 —111 
44,000 | Chili Telephone, Nos. 1 to 44-000 kee 5|4 — 8 
10,000,000$) Commercial Cable Aa 100 | 8 8 8 %|188 —193 |188 —193 
1,382,5281, Do. do. Sterling 500 year 4 % Deb. Stock Red. |Stock| ... —106 (104 —106 105} | 1044 
224,850 | Consolidated Telephone Construction and Manufacturing | 10/- | 2 14% | 1 4— 3 _ 
16,000 Cuba Telegraph ... eee oe eee eee eee eee 10 8 7 8 9 oe 10 9 —_— 10 
6 000 le 10 % Pref. eee eee ee oe eee 10 10 10 10 184— 193 184— 194 
12,931 | Direct Spanish Telegraph i we = 5|4 4 ia — 6 4— 5 4 
6,000 Do. do 10 % Cum. Pref. 5 10 | 9F — 1 1 
80,000 Do. do. 44 % Debs. |103 —107% |108 —107% | ... 
60,7101) Direct United States Cable... we | 20} 8 | 88% | 84% | 11Z— 123 | 11Z— 12} 1128] 113 
120,000 | Direct West India Cable, 44 % Reg. ‘Deb. ee | 100 | |L00 —103 —103 
4,000,000 | Eastern Telegraph, Ord. Stock (Stock) 64% 7G [145 —150 142 —147 146} | 142 
1,798,000 Do. Pref. Stock |99—102 | 99—102 | 1004] ... 
89,900 Do. - Debs., repayable August, "1899... | 100 | 5 5 ave 
1,432, 2681 Do. ‘ Mort. Deb. Stock R eee |Stock 4 e. —122  |1L17 —122 ove 
250,000 | Eastern Extension, Australasia, and China Telegraph 7 7% 144— 148 | 14 — 144 144 13}8 
16,2001 { Do. 5% (Aus. Gor. Sab.) Debs 1000, red. 15%] | 99-108 | ... | 
326 
64,4001 Do. do. Bearer, 1,050—8,975, 4,827—6,400 | 100 | 5 g 5 100 —103 (100 —103 eee eas 
astern and South African Telegray Mort. De 
85,1001 { ap, } 10/5%| .. | .. |99—108 |99—108 | .. | 
46,5001 Do. do. do. 2,844 to 5 100 | 5 sve |100 —103 {100 —108 
800,0001 4% Mort. Debs., Nos. 1 to 8,000, red. 1909 | 100 | 4 —104 —104 
200,0007 4% Reg. Mt. Debs. (Manritius Bub.) 1—8,000 | 26 | 4 —105% |102 —105% | 1043] ... 
180,227 Globe Telegraph and Trust... | | 44% | 44% | 54% | 114 | 113 | 11 | 10g 
180,042 Do. do. 6 % Pref. oor eee vee 10 6 6 6 143— 15} 143-- 15} 15} 143 
150,000 | Great Northern Telegraph, of Ooperthagen... 10 |10 |10 | 80 — 82 | 30 — 82 803] ... 
89,500 Halifax and Bermuda Cable, 44% Ist Mort. Debs., } 100 100 —108 |100 —108 ee 
within Nos. 1 to 1,200, Red. 
17,000 | Indo-European Telegraph cco 95 110 10 |10 % | 48 — 52 | 48 — 62 
100,0001) London Platino-Brazilian Telegraph, 6 % Debs. | 100 | 6 6 106 —109 |106 —109 
71,000 | Montevideo Telephone, Ord., Nos. 1 to 71,000... A — 34 
84,000 Do. do. 5%, Pref., Nos. 1t0 84,000 7— 1 
490,000 | National Telephone, 1+0 490,000 5 | 6 58 | 58 
15,000 Do. 6% Cum. Ist Pref. ... .. «| 10/6 6 6 13 — 14 13 — 14 
15,000 Do. 6 % Cum. 2nd Pref. ... 10 | 6 6 6 138 — 14 13 — 14 13 
250,000 Do. 5 & Non-cum. 8rd Pref., 1 to "250,000, 5| 5 5 5 54 | 5h 
1,829,471 3} % Deb. Stock Red. Stock| 34% | 33% | 34% | 99 —102 | 99 —102 | 1003 | 1004 
171,504 | Oriental leo., Nos. 1 to 171 1504, fally paid 1/5 5 5 — 
100,0007) Pacific and European, 4 Guar. Debs., 1 to 1,000... | 100 | 4 i |103 —106 {103 —106 
11,889 | Reuter’s ... 8/5 5 7— 8 7— 
58,000 United River Plate Telephone eee eee eee oer 5 5 % 6 % eee — 54 woes 
151,7332 Do. do. 6 Debs. eee eee eee Stock aoe eee 104 —107 104, —107 
200,000]} West African Telegraph, 5 % De 100|5%|5% 99 —102 | 99 —102 
80,008 | West Coast of America, Nos. 1—80,000 58,001—58, 008 1 1 
150,000 Do. do. 4% Debs., 1—1,500 gua. by Braz. Sub. Tel. | 1 cee oor ee» |LOl —104 (102 —105 
889,521 | Western and Brazilian Telegraph 4 4% . Stock . |Stock) ... {104 —107 
88,821 | West India and Panama | Wit 1#— 14 13 
84,568 Do. do. 6 Ist Pref. 10 | 6 6 | 103— 10% 104 
4,669 Do. do. Cum. 2nd Pref. . 10 | 6 6 84— 
80,0001) Do. do. » Nos. 1 to 1,800 100 | 6 5 (104 —107 |104 —107 
158,1001| Western Union of U.8. 6 Bter. Bonds ...| 1001/6 %|6%| ... | 98 —103 | 98 
ELECTRICITY SUPPLY COMPANIES. 
80,000 | Charing Oross and Strand Suppl %| 10—11 10 — ll 
20,000 Do. do. do. % Cum. Pref 6— 6 — 
84,000 |*Chelsea Electricity Supply, Ord., 6/5 6 6% | 84 
100,000 Do. do. Deb. ‘Btook Bed... Stock| 44 a4 (118 —116 |110 —112 
60,000 | City of London Electric Lighting, - 40,001—100,000 .. 10 |7 10 6 ll — 12 ll — 12 
40,000 Do. Cum. Pref., 1 to 40 40,000 10 | 6 6 6 124— 134 | 124—1 184 | 123 
400,000 Do. Deb. Stozk, Scrip. (iss. at 2118) all ‘all paid che 5 1256 —180 (125 —130 
40,000 County of Lond & Brush Prov. Pak” 40.0 10; nl nl | nil | 114 | 11 — 113 
20,000! Do. do. do. 40,001—60, 000 10/6 %|6 %|183—14 |13—14 134 
220,000 Do. 44% Deb. Stock, Prov. Sate (£30% to be paid) Rd. oe ee said .. | 82 — 85 82 — 85 823 | 82 
17,400 | Edmundsons Elec, Corp., Ord. Shares 1—17,400 ... Sd ES 7 5— 654 5— 5h 
19,661 | House-to-House Electric Light Supply, 7" 101 to 19, 661 Gi ius. 1m 6 8— 9 8— 9 84 8 
48,050 Pref. 5 eee eee 6 % 63— 62 6}— 64 wee 
100,000 x 4% 1st Mt. Db. Rd. |Stock| ... |L05 —107 |105 —107 
62,500 Motzpolitan Electric Supply, 101 to 62,500 10/5%)6%|5 %| 154 | 154 | 153] ... 
22,500 Nos. 62,501 to 85,000 ... ee Rc) cane ess 14 — 15 14 — 15 
220,0007 % First Mortgage Debenture Stock | 117 —119 —119 
81,980 | St. James's and Pall Mail Electric Light, Ord. ... 5 105% (143% |143% | 16 —17 | 16 —17 16g | 16% 
20,000 do. 7% Pref., 20,081 to 40,080 5|7 7 9 — 10 9 — 10 
65,000 | South Electricity Supply, Ord., £4 see 44 3i— 44 
79,900 | Westminster El.ctric Supply, Ord., 101 to 80,000 519% 12% 12%115—16 | 15 —16 158 | 15} 
Unless otherwise (ented all shates are fully paid, Dividends paid shove peste being eed es engitel 
Divid ds masked § ace for a year consisting of pak of the first part of the next. 
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SHARE LIST OF ELECTRICAL COMPANIES—0Oontinued. 


ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present 
NAME. tion | Quotation wee 
Issue. the inet | sept. Sept. 27th, 
1897. | 1898, Highest. | Lowest. 
60,000 shares, Nos. 1—60,000 eee eee eee 1 10 % 10 % eee 23— 8} eee ee 
90,000 4} % Ist Mort. Deb. Stock Red. eee eee Stock eee oe . 97 —102 97 —102 eee 
80,000 British Blectric Traction 6 %| L74— 184 | 174— 18} 18 173 
3,000 Do. do. % Cum. Pref. 80,001—60,000 143 | 14 144] 13: 
200,000 Do. do. 5 % Perpetual Debenture Stock ... [Stock ... |127 —130 |127 —130 130 
40,000 — Insulated Wire Ord., Nos. 1 to 40,000 Il—12 |; H—12 
27,500 do. 6 %,Cum. Pref. Nos. 1 to 27,500 64— 63 62 3 
90,000 Brosh Ord., 1 t0 90,000... 8 nil 5 2 xd) 1}— 2 
90,000 6% Pref., 1 to. 90,000 4%) 6% 6 2 28xd| 24— 
125, 0001 De Perp. Deb. Stock ... —114 110 —114 ast 
50,000 Do. a 2nd Deb. Stock Red. ... |Stock) .. .. —1C6 lo2 —104 
20,000 | Callender’s Cable Construction shares, Nos. 1—20,000 ... 5 | 10 123%] 15 145 | 1 13; 
90,000 Do. 44 % 1st Mort. Deb. Stock Red. |Stock] ... —115 L12 —115 
85,250 | Central London Railway, Ord. Shares | LOZJ— 10Z | 10Z— 103 10} 
178,308 Do. do. do. £8 paid eee eee 10 eee eee eee eee ed eee 
61,033 Do. do. Pref. half-shares eee 5} 43— 5} 5A 
630,0001} City and South London Railway 15%] 64 — 66 64 — 66 654 | 64) 
100,000 £1 00, and 901 to ll ;000 of £50 Red. eee eee eee eee 100 103 LOO 103 . eee 
99,261 El. Lgt., shares, £8 pd. 1t099,261 5 6 6 2— 2% 2— 2} 2 
17,139 Do. do. do. “A” Shares, 01—017,189 | 5 6% 4— 5 4— 43, 
Do. do. do. 4 % Deb. Stock Red. ... | ... | 95 — 97 95 — 97 97 
112,100 | Electric Construction, 1 to ase 2/ 6 6 6 & 24— 28 24— 23 23 23 
25,000 Do. do. 7 Cum. Pref., 1 to 25,000 eee 2 7 7 7 3 — 3 3 = 84 33 eee 
140,800 Do. do. 4 Perp. 1st Mort. Deb. Stock ooo Stock eee eee eee 103 —1(6 103 —106 see ees 
91,196 Elmore’s Patent Copper De 1 to 70,000 toe eee 2 g— eee 
9,6001| Greenwood & Batley, 7 % » 1 to 9,600 1l—138 18 
15,000 (W. Telegraph Works, ¢ 10} 10 12 14 
50,000 44 Mort. Deb. Stock... [Stock] 44 {110 —113 110 —118 
50,000 India-Rubber, Gite Poche hh Works oe | 10] 10 10 10 %} 21 — 21 — 22 214 | 21 
800,000 Do. a do. 1st Mort. Debs. | 100| ... 102 
»500 iVerpoo. eee eee 10 23 8} 8} 8. 8 88 eee eee 
10,000 Do. Pref. £10 paid ...| 10| 5 5 133 | 133 ‘ 
87,350 Telegraph Cinenenation and Maintenance ... ... 12 | 15 15 15 87 — 41 87 — 41 38 36} 
150,000| Do. 4% Deb. Bds. Nos. 1 to 1,500 Red. 1909 ... | | (1083 ~106 {103 —106 | 103 | 
13,400 | Telegraph Manufacturing, Ord. Nos. 6,601 to 20,000... 9i— 9F 9i— + 97 
18,400 Do. do. 5%Om. Prf. Nos. 6,601 ‘to 20,000 6} 
540,000. Waterloo and City Railway, Ord. Stock ... 8 %|101 —104 1cO —103 102 | 101 


t Quotations on Liverpool Stock Exch Uni 
° Dividends marked § are le or @ year consisting of the latter part of one RB. and the first part of the next. 


ess otherwise stated all shares are fully paid. 


ion m Electric Supply 
British Aluminium, Ordinary, 


National Electric Free Wiring, 


House-to-House, 44% Debentures of £100, 


Ordinary £5 (fully paid) 843— 
93—10; 7 % Pref., 
1083—106. 

10s. paid, 63.—8s. 


Smithfield Market Electric, 2—3. 
From Birmingham Share List. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Kensington and Knightsbridge Electric Lighting, Ordinary Shares 
£5 (fully paid) 124—134; 1st Preference ‘amulative 6%, £5 
Dividend, 1898, 


(fully paid), 7272. Debentures, 104—107. 
on Ordinary Shares 10 < 
*T. Parker, £10 (fully paid), ‘182. 


Bank rate of discount 34 per cent. (July 13th, 1899). 


MARKET QUOTATIONS, Wednesday, September 27th. 


METALS, (continued). 
Acid, Hydrochlorie owt. 5 cou 
ee per jo ee 9g oe oe 

» Nitric per cwt. 9 w» Wire (basis price) .. 

» Oxalic.. es per owt. ee 9 Sheet .. es ee perton 

” Sulphuric oe ee per cwt. ee g Fed ee 
a oniac, per cwt, 85/- 85/- ee German ilver Wire .. 

Ammonia, (orystal), perton £25 £25 oo h Gutta-percha, fine 
a ee per ton £23 £23 eo India-rubber, Para ee 
« Bleaching powd oo ee perton #5 16 £5 15 ee # Iron, Charcoal Sheets 
a Bisulphide of Oarbon es ee perton £15 £15 eo 4 » Pig (Cleveland warrants) 
a Borax e+ ee ee perton; £16 10 £16 10 
a n iP} es ee pergal, 5, & , Wire Galvanised Vo. 8. 
Lead, oe ee per ton £24 £24 g Lead, Eng ee per ton 
a Nitrate .. ee ee perton £23 10 £23 10 ” oe per 
White Sugar .. .. perton £81 £81 m Mangarin Wire No.28.. .. 

Peroxide .. .. perton| £2710 £27 10 eo M bottle} £8 12 £8 12 
aM ee per gal. 2/9 2/9 d Mica (in original cases), small" per lb. | 2d. to 6d 2d. to 64. 
= nt (90 %, at ” ” ” ~— jum per lb. 1/9 to 2/6 1/9,to 2/6 ee 

per gal. 5 5/6 arge perlb.| 8/6to7/- | 8/6:to 7/- 
Bisulphate .. .. perton £85 £35 From 1/2 m 

lac per owt. 68/- 68/- oe Platinuin eo £3 10 £8 10 
eo et, acc’ ton ee 

per ee es perton 49 10 149 10 se 

” ee ee ee per ee wire Nos, ee 10 oe 
@ » Biobromate,casks perlb.| 23d. Anti- friction Metals 

n, e 10lb. bundles pr ° 
Alumaintum Wire, in ton lot. per ton £224 £224 i lea. 43d. 
b ton lots.. per ton £191 £191 Jj w» Hemp,8ply10lbs. .. perlb. 
pe per ton | £90 to £160) £90 to £160 ” ussian, 10 lbs, _—iper Ib. 
motal to 1") basis per Ib i Jute, 180 lbs. rove per ton 13 13 
on ube (brased perlb. Manila, 24 thread per ton £69 10 £39 10 
oe perlb, d. =4 k Zino, Sheet (Vielle Montagne bad.) pet. £27 £27 
sup Quotations supplied b uotations ed b 
a Messrs. G. Boor & Co, f The India-Rubber Gutta-Percha, and 9 ik Messrs orris Ashby, Limited, 
> The British Aluminium Company, Led, Telegraph Works Company, Ltd. m Messrs, W. T. Glover & Co., Lid. 
c Messrs. Thos. Bolton & Messrs. James & Shakspeare, Messrs, P, Sons. 


: 
v 
ship 
ligh 
- elect 
boar 
the 
othe 
mot 
the | 
Raw 
be 
This 
limi 
Abort 
wert 
that 
mee 
frict 
ther 
can | 
the 1 
whic 
is pl 
who! 
use 
adoy 
dire: 
no 
that 
Exh 
coun 
= It is 
Unit 
there 
adop 
whic 
W 
inco! 
affec 
com] 
¢ 
— fl 
laid 
the 1 
aday 
with 
pro) 
wor 
spee 
the 
is ne. mec} 
are 
driv 
bydr 
over 
gives 
are 
and 
this. 
certs 
more 
the 
to 
incre 
and 
use, 
fuses 
raut: 
two | 
wine 
spec 
cutee 
Messrs. Bolling & Lowe. p The Phosphor Bronze Company, 
Mosers. Henry Yeo & Os, 
ae 


Vol. 45. No, 1,140, 1699] THE ELECTRICAL REVIEW. 


538 


THE BRITISH ASSOCIATION. 
ELECTRICAL MACHINERY. ON BOARD SHIP. 
By ALExaNDER SIEMEKS, MLC BE. 

(Section G, September 20th ) 


Eveeysopy is familiar with the great advance in comfort on board 
thip following the substitution of electric lights for candle and oil 
lights, and it is only natural that ever since the first application of 


- electricity, endeayours should have been made to extend its use on 


board ship. The first part of the electric system to be developed was 
{he generating plant, as it was very soon apparent that belt driving, 
otherwise universally resorted to, was not reliable enough. The 
motion of the ship + ffects the working of the belts, and often caused 
the same to leave the pulleys. As a first improvement, Mr. J. 8. 
Raworth constructed rope pulleys for an endless rope, which could 
be stretched while running by means cf a movable guide pulley. 
This rope gear, although i¢ avoided the danger due to ths belt 
slipping off the pulleys, shared with the belt driving the serious dis- 
advantage of cccupying too much space, which, conside:ing the 
limited accommodation in ship engine-rooms, was a fatal objection. 
About the same time, Brotherhood engines, running at a high speed, 
were first used coupled direct to dynamos, but their construction at 
that time was not very well understood, snd the ships’ engineers 
g-eatly preferred double-acting engines of simple construction. To 
meet their views, and to economite space, Mr. Raworth constructed a 
friction driving gear, which has been extensively used, and merits 
thereforea short detcription. The dynamo is bolted toa cradle, which 
can rock the dynamo about an axis at right angles to the direction of 
the armature spindle, and this carries a pulley cf compressed paper, 
which is driven by the fly-wheel of the steam engine, against which it 
is pressed by adjustable springs. The cradle supporting the dynamo 
is placed between the steam cngine and the fly-whcel, so that the 
whole arrangement is very compact. After this gear had been in 
use for some time, Mr. Charles Hall, the electrical engineer of the 
P. and O. Company, tuggested driving the dynamo direct by a 
Tangye engine at the comparatively low speed of 180—200 revolutions 
yer minute. This type of generating plant has practically been 
adopted for all modern ships, and it may be observed in passing that 
direct driving is nowadays recognised, even in places where there is 
no want cf space, as superior to belt driving for all purposes. 

In view of the contention that English practic: is lagging behind 
that cf other countries, it is as well to remember that at the Chicago 
Exhibition the two or three direct-driven sets were almost ridiculed 
by the American engineers, who confidently predicted that the old 
country would scon drop this practice and adopt the American 
method of belt driving. As a plant typical of the Americ2n practice 
of that time, the power plant of the Brcoklyn tramways can be men- 
tioned, where Corliss compound epgines drove a fly-wheel from which 
a belt 5 feet wide drives two dynamos on the first floor of the building. 
It is needless to cay that direct driving is now as much in uce in tke 
United States as it is here, and, in fact, everywhere. There can, 
therefore, be little doukt that tke- type of generating plant 
adopted on board ship bas reached a stage in its development 
which, no doubt, will be improved, but will not be materially altered. 

When electricity was introduced upon Her Majesty’s ships, some 
inconvenience was caused by the magnetic field of the dynamos, 
affecting the sbip’s compasses in cares where iron bulkheads happened 
to be near the dynamcs, and extended to the neighbourhocd of the 
compasees. In order to guard against eventualities of that kind, it 
is now usual to employ ironclad dynamos on the men-of-war. For 
the same purpore the distribution of the electricity is in most cases 
effected by the double-wire system, the fl-w and return wires being 
laid side by side to all points of utilisation. These conductors form 
the most valuable part cf the electric system, through being easily 
adapted to tke ecanty accommodation on board, readily repaired 
without danger arising from their being damaged when they are 
properly fitted up, and easily tested to ascertain that they are in 
working ccndition. Such qualities contributed not a little to the 
speedy introduction of the electric light, but they are still more 
appreciated for the distribution of power. The larger the ships are, 
the more it becomes necestary to supplement manual labour by 
mechanical power, and it is a trite ssying that modern thips 
are xtothing bat machine shops. Until lately it was usual to 
drive all this auxiliary machinery by emall steam engines, or by 
hydraulic power, and this necessitated a. network of piping all 
over the ship, which is difficult to arrange neatly, aud which 
gives endless trouble — leakage. In addition, there 
are waste products from the auxiliary steam engines, 
and their disporal requires additional pipes and complications. All 
this inconvenience is avoided by employirg electric motors, and for 
certain purposes, where the load on the motor does not vary much, 
they have been generally introduced. That their use has not been 
more extended is dueto the difficulties which arise from variations in 
the load on the auxiliary machinery. Taking the case of a winch ured 
to warp a ship, it frequently happens that the strain on a cable 
increases sufticiently to stop the movement of the winch altogether, 
and this would cause the current through the electric mctor to rise to 
a dangerous extent. It is impracticable to protect the motor by a 
fuse, as the pce tape cf the circuit through the blowing of the 
fuses would allow the strain being taken cff the winch, ard in most 
rautical operations it is necessary to keep the strain on. There are 
two methods in use to overcome this difficuliy—one is to employ 
thunt-wound motors, running continucusly, and operating the 
winches, &c., through friction clutches; and the second is to employ 
Special cut-outs in connection with series-wound motors. By these 
cut-outs the current through the motors is not interrupted altogetber, 
but if the winch or other machinery is stopped so that the current 


becomes excecsive, the maia circuit is interrupted and a by-pass only 
left, in which svfficient resistance is inserted to allow only the 
maximum safe current to pass. 

As anexample of the first method, a steering gear and rudder 
indicator may be mentioned, which are constructed on similar lines, 
the indicator being, so to speak, a working model of the steering gear. 
A shant-wound electric motor replaces the usual steam engine and 
turns the main shaft of the steering gear backward or forward by 
meacs of clutches, which are actuated by currents sent from the 
bridge. The current through the magnets actuating the clutches is 
interrupted autcmatically by the movement of the rudder-head, and 
& new impulse is wanted frcm the bridge before the steering gear 
will move sgaip. For the convenience of the quartermaster, the 
contact-making apparatus on the b:idge is designed in the usual 
shape of a emall steering-wheel, so that it does not differ externally 
from the wheel used with steam steering apparatus. Oa the radder- 
bead a similar contact apparatus is fixed, which controls the solenoid 
clutches of the rudder indicator on the bridge, which is, as stated above, 
a working model of the steering gear, and shows the quartermaster the 
exact position of the radder-head. Such an indicator has been in use 
cn the ss. Faraday for some time, and has given complete satis- 
faction, so that it is contemplated to substitute the correspond- 
ing electric steering gear for present steam steering gear as 
soon as room can be found for larger generating plant. Here, 
again, appears an obstacle to the introduction of electric 
motors on board, and it can only be overcome by designing the 
engine room for the accommodation of powerfal electric generating 
plant. There is every indication that this requirement is now being 
folly recognised, and that in future it will be possible to utiliss 
electric motors in connection with all auxiliary machinery, and the 
absence of all pipework outside the engine room and boiler space 
will greatly increase the safety and convenience of working ships. 

Sometimes it has been suggested that the main engines of a 
trans-Atlantic liner should also be worked by electricity, either 
on the plan adopted by Mr. Heilmann for locomotives or by 
means of eccumulators. Although this may seem feasible at first 
sight, our present knowledge is not sufficiently advanced to make 
a practical test of either suggestion. Marine engines are the 
lightest per horse-power that are constructed. It would, there- 
fore, not be possible to put smaller engines on board to generate 
electricity than those now used to drive the propellers direct. 
It is, therefore, self-evident that the Heilmann system cannot 
be economically spplied for the main engines of ships. Equally 
impcssible would it be to use accumulators for driving electric 
motors connected to the propeller shafts, as their weight would 
greatly exceed the capacity of the ship. This is easily shown by the 


‘consideration that a 6,0C0-ton ship propelled by 8,000 1. P. will take 


about 150 hours to cross the ocean, equal to 1,200,000 a P.-hours. 
Fairly efficient accumulators give about 10 watt-hours per pound of 
their weight, co that a HP.-hour can ba obtained for 75 lbs. of accx- 
mulators. The ship in question would therefore have to load about 
40,000 tons of accumulators for the trip across the Atlantic. No 
doubt there are further discoveries in store which will enable future 
electricians to attack the problem of propelling large ships electrically 
for long distances; for the present, it has only been proved to be 
= advantage to drive electrically the auxiliary machinery on board 
ship. 


Discussion. 


Sir Wm. Wuire called upcn Mr. Mark Robinson to open the dis- 
cussion. 

Mr. Rosinson said he had very little knowledge of the subj:ct of 
electrical machinery on board ship, but he knew something about 
direct-driving. He was glad Mr. Siemens had made allusion to the 
way in which England led in the matter of direct-driving, bec.use 
he had seen accounts published of what had been done in America, 
in which it seemed that direct-driving had only taken its rise in 
America a few years ago. That was not the case. It had been sug- 
gested that they should drive lirers across the Atlantic by accumu- 
lators, notwithstanding the difficulties. He felt psined that anyone 
had seggested that they should go across the Atlantic by that means. 
They might just as well have suggest-d the trolley wire; it was quite 
as practicable. 

A speaker asked if it was easier in practice to repair the wires on 
board a ship than the pipes leading hydraulic pressure to the guns 
and different engines. 

Sir Freprrick BeaMwE raid he was inclincd to doubt Mr. 
Siemens’s assertion that the hydraulic pipes on board ship were sub- 
ject to leakage. He bad never heard that complaint, and he could 
not imagine that small joints like those could suffer. Steam pipes 
with an exceedirgly bigh pressure did suffer, tut he did not know it 
was so with hydraulic. 

After a few further remarks from Sir Frederick regarding a method 
of operating winches sometimes employed for unloading the cargo 
from merchant ships, 

Sir Witi1am H. Waite said that he had had a somewhat extended 
acquaintance with electrical machinery on board ship, it being one 
of the few responsibilities which he had to bear in connection with 
the Navy. He was inclined to think, although he was speaking from 
memory, that they began direct driving in the Navy at an earlier date 
than Mr. Siemens had mentioned, and he was certain they began the 
applications of electricity a good deal more than 20 yearsago. The first 
application they made cf internal lighting was in the Jn/lexibdle, 
which was designed in 1873, and was completed for sea about 1880. 
When leaving for the Mediterranean in 1880 or 1881, they got the 
first specimens of incandescent lamps on board for trial. The em- 
ployment of electric power in warships gave, of course, the means of 
transmitting power for running motors with many obvious advan- 


’ tages. Oa the other hand, there could be no doubt that electric instal- 
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lations on board ship were exposed to very special conditions of trial, 
and that those conditions might involve their breaking down to an 
extent that land installations would not. Theirexperience in the Navy 
showed that it was absolutely neces:ary to bave special fittings of water- 
tight pattern for distribating boxes, and for many of the other electrical 
ar: angements in the engine hold if they were to avoid accident and dis- 
Iccation of the working of the machines. Of course, there could be no 
dcubt that as to simplicity cf leads, the smallness of space occupied by 
the wires transmitting the current and in many other ways in a war- 
ship, it was an enormous advantage to ba able to use electricity. They 
could s: cure an amount of defence, and they could accept conditions, 
which were not possible with either steam or hydraulic power. Oa tke 
other hand, up to date, those who had to do with the charge of elec- 
trical appliances upon board sbip had bzen somewhat averse to its 
free and general extension, on the ground that they were not able to 
feel sure of continued efficiency and working, and of tre apparatus 
holding good under all conditions met with on board ship. There- 
fore, the temporary policy had been to work up from the small end. 
There Lad been very great extensions of electrical power, much 
greater than people generally gave them credit for, as not merely 
was it the popular belief, as Mr. Siemens had said, that English 
electrical engineers lagged behind, but still more popular was the 
belief that they in the Admiralty lagged still further b:hind—in 
fact, that they were in the rear completely in this matter. That 
was not true. It might te said, speaking broadly, that the 
ships designed within the last three or four years contained very 
little steam-power outside the engine and boiler room departments. 
It was true, as Mr. Siemens bad said, that the lib2ral use of long 
lengths of steam piping and of exhaust piping on board ship did not 
conduce to comfort or to coolness, but it was possible to do two 
things. It was possible to have your steam machinery within the 
engine room, to a very great extent, for example, by putting 
the steam stcering engines in the engine room, and not right 
outside. It was possible to employ electricity for many pur 
pores with perfect success, It could be employed, and with efficiency, 
for many purpores for which steam had hitherto been used. 
Take ships now building, the arrangement was of this nature :— 
All the ventilating fans (and there were a great many of 
them, outside the engine room department) were electrically driven; 
also the after capstan and some of the quick running coal hoisting 
machinery ; in fact, he might say that the only steam pipes that were 
laid to any length in the ship were those that went to the cable 
working machinery forward. That in a warship was placed low 
down in the ship and there was no great inconvenience, but 
up to date they certainly did prefer steam machinery for cable 
and steering work. That was a matter of experience and choice. 
Coming to the working of heavy guns, there the feeling in the Royal 
Navy, amongst the individual <fficers in charge, was distinctly in 
favour of hydraulic power; but on the other hand, they were 
employing electrical power for the smaller kinds of guns that 
require power to be applied for working them, and they were 
employing electrical power in many of the operations for heavier 
guns, in the elevators of shot hoists, &>. They had electrical 
fittings in work for 24 to 28 tcns weight. He was aware that 
foreign navies had gone so far as to employ nothing but electrical 
power for working guns. Those in charge of forcign ships 
had told him that they had been so worked with certain success, 
but in the English service electrical power had not been employed 
on guns above the 9'2-inch calibre. There was ro doubt thst, as they 
had reached the 9 2-inch 8'z:, 80 they would, in time, go on applying 
the same power to larger sizes. The Admiralty had othcr things to 
consider beside the mode of transmitting power. Tkey had in 
hydraulic power a thoroughly successful system, which n> claim ever 
made for electricity went beyond. They had no such difficulty in 
the leakage of bydraulic pipes as Mr. Siemens had mentioned. There 
had been cases in his experience where with pipes in thc hot regions 
near boilers, and so on, the packing had suffered. They lived and 
learned, and took precautions, arranging the leads so a3 to get over 
the difficulty. With increase in steam pressure ther: was a good 
deal of heating and kakage from steam joints through very small 
effects, which with a slightly reduced pressure would be cf practically 
no importance. Increase in steam pressure was in all i's stages 
accompanied by difficulties, but experience enabled them to overcome 
them. Mr. Siemens had, of course, exploded the storage battery, in 
fact, he should say he had sunk it. Anyore who had made investigation 
had come to the same conclusion for himself. He well remem- 
bered when the first sample cf “bottled” electricity was brought 
over here. He made his way to the people who had the best 
information on the subjsct. Their-most ranguine expectations had 
made it clear that until there was a radica'ly different storage 
battery introduced, it was not practical unless for special pu 8, 
and largely for pleasure boats. There could be no doubt that in all 
those matters, that form of transmitting power which was on the 
whole best would establish itself. At the present time there were 
advocates for many kinds of power. Some favoured compressed air, 
some the universal use of electricity, seme would have nothing but 
steam, and some, in their faith, hydraulics. He thought it might be 
said of the Royal Navy that they did not look upon any mede of 
tranemitting power as of universal application, and they intended to 
adopt those powers which would lead to the best efficiency. 

Mr. S1amens, in briefly replying, said that the Section had been 
very much obliged by the information which Sir W. White had given 
to them to complete that which he should have given in his paper 
but for the fact that in the several communications with which they 
were favoured from the Admiralty they occasionally received a 7 
of the Official Secrets Act. He was sorry he touched the hydrauli 
pipes. He had been duly squashed out in consequence. It could 
not be denied, however, that if the pipes did not leak, they occasion- 
ally frcze. All precautions taken against freczing took up space. 
His principal objection to any pipe, whether steam or hydraulic, 


was that it took up space. He had stumbled over the various pipes 
himself. He a great objection to them, and as soon as he 
was able to have all auxiliary machinery electrically driven he should 
do it simply for the convenience. Sir Frederick Bramwell said some- 
thing about loading cargo. Mr. Siemens said that the electric winch 
would do the work in the same manner as the steam winch. The 
difficulty with the electric motor rose when the load on the winch or 
on the cable became so great as to stop the rotation. The danger 
then was burning out the motor, and they had to guard against that, 
As long as it could turn round it was all right. In regard to his 
statement about 20 years ago, that was approximate; he thought the 
first ship lighted by electricity was the City of Berlin with arc lights 


' in 1877 or 1878, and he thought that the first ship of the Royal 


Navy lighted completely by electricity was the Polyphemus. He 
could only congratulate the section that Sir W. H. White had given 
a description as to how useful electricity was on board ship, and in 
epite of the great authority of Sir Frederick Bramwell, he thought 
that it would replace bydraulics in auxiliary machinery. - 


SOME RECENT APPLICATIONS OF ELEOTRO-METAL.- 
LURGY TO MECHANICAL ENGINEERING. 


By Suerarp Cowrsr-Corszs, Assoc.M Inst.C.—E , M.L.M.E., 
M.LE.E. 


(Read in Section G, September 18th ) 


(Concluded from page 496 ) 


REFERRING to fig. 6, a is the mould accurately shaped cn its convex 
side to a true parabolic or other curve, and formed with a bevelled 
edge B; D is a circular concave sucker formed by a disc of rubber or 
leather, backed with a metal plate, and attached to one end of a 


tube, which communicates with an exhaust pump £ and vacuum 
gauge, and has its other end fixed to a screw rod a; F is a rotary 
wooden bar, having metal journals attached to its ends. These jour- 
nals are mounted on plummer blocks fixed on the frame. A hole is 
bored through the centre of the bar F at right angles to the longi- 
tudinal axis, into which is fixed an internally screw-threaded metal 
bueh. The screw rod, G, engages with this bush, and has a hand 
wheel attached to its free end. # is the tank containing the washing 


SS 
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Fig. 7. 


or silvering solution. When required for use, the bar F is rotated 
by means of the hand-wheel, until the sucker is turned up into 
the position shown. The concave side of the mould a is then 
placed on the sucker, and the air exhausted from between the mould 
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and the sucker by means of the exhaust pump; the mould is thus 
securely attached to the apparatus. When the glass mould is in this 
position it is cleaned, as previously mentioned in this paper. It is 
then, by means of rotating the bar, r, turned down into the tank, x, 
when its concave surface is submerged in the silvering solution and 
coated with silver by the process already descri and finally 
washed and polished, : 


The mould is now removed from the sucker, and placed so that its 
bevelled edge fits accurately into the corresponding inner bevelled 
edge of the metal ring, D, figs. 7 and 8, which serves to support it in 
he eae tank, while the metal backing of the reflector is being 

e 


The ring, D, is suspended by means of metal bolts from metal 
cross-bars, D'. These cross-bars are connected by means of the metal 
bolts to a metal frame, which is hinged to the vertical shaft, , by 
means of a pin, or pivot. This shaft passes through a box, F, and is 
carried on the main frame by means of a bearing, having balls, which 
support the shaft by a collar and allow it to rotate freely. A pulley 
is provided, through which the shaft and the mould may be rotated 
freely by a belt orcord. Attached to the ring, p, by means of small 
bolts are an annular baffle plate, G, and an annular stopping-off 
ring, K. 

The distance of the plate, a, below the ring, x, is regulated by the 
thickness of the packing pieces. The object of the baffle plate is 
to prevent the formation of “ trees,” or “ nodules,” at the edge of the 
mirror, and the object of the stopping-off ring, or plate, is to deter- 
mine the exact size of the mirror. Situated also in the tank is the 
anode, 3, which (when a copper backing is being deposited on the 
mould) is of copper. This anode rests upon packing blocks, and has 
vertical rods attached to it, the free ends of which are adjustably 
secured in the metal brackets attached to the sides of the vat and one 
tothe main frame. By means of adjusting these rods in the brackets, 
the distance between the anode and the mould or cathode, may be 
regulated. The tank is fitted with an inlet at the bottom of the vat, 
and outlet at the top, for the supply of the electrolyte ; one terminal 
is connected to the mercury box, which is in electrical connection with 
the shaft, m, the cross arms, D’, the bolts, a, and the mould forming 
the cathode, the positive terminal is connected to the ancde by means 
of the copper strip, 3’. : : 

When first lowering the mould into the solution it is advisable to 
avoid throwing the work of carrying the whole electric cur- 
rent on the silver alone, so the shaft, », is raised by means of 
pulley blccks to suspend the mould. The mould is then tilted and the 
shaft gradually lowered, bringiog the edge of the mould in contact 
with the electrolyte, the circuit being thus established. A thin film 
of copper is deposited on the mould at the place of contact near the 
edge of the mould. The shaft is then lowered until it rests on the 
bearing, and at the same time the mould is allowed to resume its 
horizontal position. The operation I have just described occupies a 
very brief interval of time, and the current for a few minutesis worked 
at a pressure of about 9 volts, which is ultimately reduced. 
It is very important that the silver be flashed over with copper 
immediately on immersion in the copper sulphate solution. 
At this stage, the rings, K and G, are not applied, and the 
mould simply rests on the ring, Dp. The shaft is then rotated, and 
the operation of depositing the base metal continued with a current 
density of about 19 amperes per square foot, and is proceeded with 
until a sufficiently thick coating is obtained to act asa good con- 
ductor to the electric current. The copper solution generally used is 
of the following composition:—Oopper sulpbate 14 per cent., sul- 
phuric acid 3 per cent., water 83 cent. The ring, D, with the 
mould in it, is then lifted out of the bath and the rings, K and a, 
applied to determine the size of the reflector that is to be formed, 
after which the mould is again placed in the bath, and the operation 
of depositing the backing proceeds until the required thickness is 
obtained. During this stage the copper is deposited on the mould 
up to the inner edge of the ring, K, which thus determines the 
diameter of the reflector, and also ensures a clean even edge which 
requires no further treatment. After a sufficient thickness of metal 
has been deposited on the mould to form a suitable backing to the 
reflector it is removed from this tank, and the reflector backing 


separated by heating. The concave surface of the backing is now . 


chemically cleaned, preferably with potassium cyanide or hydrate, 
and the backing, and then (referring to figs. 9 and 10) placed in an 
earthenware pan adapted to fit it, where a reflecting and protecting 
surface of platinum or palladium is deposited upon it. The tank, a, 
is supported on a wooden frame; its height being regulated by means 
of packing pieces. An anode is suspended from the main frame, and 


consists of carbon plates fixed in a holder, B, by means of lead stri 
The carbon plates are 


arranged to form an curve to 


mould. The height of the anode can be adjusted by a vertical move- 
ment of the rod, p, which is attached to the holder, 8. One end of a 


‘ront elevation 
Fia. 9. 


connecting rod, o (fig. 10), is pivoted to the rod, p, and the other 
end is pivoted to a revolving disc. The disc is provided with 
a radial slot in which the pivot carrying the connecting rod is adjust- 
able, so that by shortening or lengthening the distance between the 
pivot and centre of the disc, the throw of the connecting rod can be 
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regulated. The electric terminals are attached to the metal backing 
which forms the cathode and to the frame carrying the anode holder, B. 
If the reflector is to have a surface of platinum, the tank is filled toa 
sufficient depth with a solution of platinum composed of a freshly 
precipitated solution of double chloride of platiaum and ammonium 
Soted in a boiling concentrated solution of neutral citrate of 
sodiam, If the reflecting surface is to bs composed of palladium, a 
solution of palladium ammonium chloride is used. During this last 
process the anode is caused to swing backwards and forwards through 
the electrolyte by means of the revolving disc, in order to obtain an 
even deposit over the whole surface of the reflector and to keep the 
electrolyte agitated, and to prevent the deposition upon the refizcting 
surface of any foreign matter. 

Seventy to eighty grains of palladium per superficial foot is found 
to afford a good protective coating. The silver-faced refi.ctor 
previous to being placed in the palladium solution, is thoroughly 
washed with a hot, weak solution of caustic soda. 

The back of the reflector is usually varnished before placing in 
the bath to prevent local action setting up between the copper, silver 
and palladium. When sufficient metal has been deposited the back- 
ing or reflector is removed from the bath and dipped in boiling 
water, and is then ready to be mounted in a suitable clamping ring 
such as shown in figs. 11 and 12; which is provided with a 
knife-edge, marked Fr, which holds the reflector against a ring 
of asbestos a, which is placed in a groove which retains it ia 
position after the reflector has been carefully centred whilat resting 
on the asbestos ring. : 

Reflectors made by the process which has been describ:d have been 
subjected to a number of tests, and have been found to withstand 
excessive heating without tarnishing. Salt water has been thrown 
cn the reflectors when they have been too hot to touch, the result 
being that the water was driven off as steam, and the salt left behind 
as a white deposit upcn the reflector, which was easily removed with 
a wet cloth, A reflector tested at Portsmouth had a number of rifle 
bullets passed through it when the parallelism of the rays was found 
to be but little affected. On the other hand the first shot fired at a 
glass refl:ctor splintered it to pieces. 

Some 3-foot mirrors made by this process for coast defence were 
placed in a projector case, in which was worked a 175-ampere lamp 
for six hours, during which time the temperature at the top of the 
reflector wag found to be about 740° F. On removal the palladium- 
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faced mirrcr was found to be quite bright, with the exception of a 
few small stains, which were easily removed with a chamois leather. 
Although palladium does not reflect light as well as a silver sur- 
face which is perfectly clean and bright, silver is found to be quite 
unsui‘able, as after being in clcse proximity to an arc light for a short 


Fig. 11. 
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time the silver tarnishes and the light is greatly reduced in intensity. 
With a palladium-faced reficctor the intensity of light is found to 
remain practically constant, as little or no tarnishing takes place. 
Nickel has been found quite unsuitable. 

The following table gives the actual and comparative amount of 
light 1:eflected from various electro-deposited metals ; a Bunsen photo- 
meter and standard pentane lamps were ured : — 


DistaNcE FROM StanpakD Licut To Liaut (a), 
Liaut (0). 


Actua Powger. 


cms. cms. 
Silver ... eos 695 715 ‘97 94 
Chromiun ... 695 ‘97 94 
Platinum =... 695 97 72 "52 
Palladium ... 695 112 62 ‘38 

CompPaRATIVE. 

Silver ... 100 reflecting power (*) teking Ag. as 100 
Chromium .. 100 ” ” ” ” ” 
Palladium 64 ” ” ” 


The abc ve tests were made on plates prepared by the same electro- 
lytic method used for the manufacture of the reflectors. 

Researches made by Prof. Potter give a loss of 31 to 35 yer cent. 
for mirror metal, and Stephenson found for polished silver at an angle 
of 45° that the Ices was about 44 per cent. 

Platinum and palladium possess a reflecting power inferior 
to that of silver for visual rays, but superior for chemical rays, and 
for astrophotography. 

Some experiments have been made to find out what effect the metallic 
surface directly under a re fizcting surface cf a thin film of an electro- 
deposited metal has on the reflecting power. A brass plate was 
polished, silver plated, and then thickly gilded and finished, and the 
amount of light reflected was then determined, after which the eur- 
face was coated with a very thin film of palladium, and the amount 
of light reflected determined again with the following result :— 


Palladium surfaca ... oss, 


The amount of palladium deposited on one side of the plate was so 
very thin that the gold could be distinctly seen through it; the mea- 
surement obtained from this was likewise ‘63. 

A metal reflector is lighter than a glass one. The weight of a 
26-irch mirror is about 29 lbs, and the weight of the ring 132 lbs., 
making a total of 161 lbs., whereas the weight of a glass mirror is 
165 lbs. without mounting. 

Some of the refi. ctors have been tested optically by the process which 
has been extensively used by Tschikoliw. The method consists in 
photographing the image in a reflector cf a white screen 
covered with a black square network, the lines being 02 inch 
thick and 0°2 inch apart. In the centre of the screen a square 
opening is left through which the photograph of the image of the 
network is taken through a pin-hole. The first step is to place the 
reflectorat a distance of from $ to 5 feet from the screen, which should 
exceed by at least 35 percent. the height and breadth of the reflector, 
80 as to ensure the image of the network covering the whole surface 
ofthe mirror. The test of the reflector is carried outas follows: The 
surface of the mirror in all planes is tried by a template to ensure 
that the exterior curves of the surface are not far distant from the 
parabola; the image on the screen is then photographed, and the 
a of the lines indicates any serious errors of the parabolic 
surface. 

Mirrors have also been tested by the Government test, that is, 
placing & number of annular rings of different diameters in front of 
the mirror, and reading on a scale the comparative fccal length of 


the exposed portion of the mirrcr, an arc lamp being placed for this 
purpore at a distance of about 150 yards. 

Messrs. Blondel and Rey have deduced from theoretical ccn. 
siderations that the brilliancy from any point of surface of the mirror, 
or of a mirror projector of the form due to Mangin, is practically 
constant, each point being considered as a source of light, and its 
brilliancy being measured in the direction cf the optic axis of the 
mirror, They have recently tested this experimentally, and find that 
the brilliancy is conttant, except at the mirror, and the central 
portion which is hidden by the negative carbon. To determine the 
brilliancy at any point of the surface, a sheet-iron screen was 
introduced at a short distance in front of the projector, so as to 
cut off all the rays except those coming from a small area sur- 
rounding the point. The rays were passed through a small hole in 


~ a sheet-iron screen, ard formed an image of a crater on a photo- 


meter screen interposed at some distance. The illumination at the 
centre of this image was measured, and the brilliancy at a point of 
the mirror calculated. Finding the brilliancy at each zone of the 
mirror, the total candle-power of the projector is easily deduced. 

On the table are some specimens and sections of parabolic 
reflectors made by the process I have just described; the specimens 
shown are faced with palladium, and one with platinum, there 
is ny a section of a mirror showing the varying thicknesses of the 
metal. 

I have here a parabolic reflector which has been fitted up 
as a scund Iccator for locating sound at sea. At night, or 
in a fog, it is very difficult to determine from what direction a sound 
comes, but by applying the flexible tube to the ear, which is attached 
to a small receiver and by moving the reflector in different directions, 
the direction of the sound can be readily determined; when the 
parabolic mirror is directly facing the source from which the sound 
emanates, the sound can be distinctly heard, and as soon as the 
rfl ctor is moved away from the source of the sound, nothing can be 
heard through the receiver. 


ON THE EXPANSION OF PORCELAIN WITH RISE OF 
TEMPERATURE. 


By T. G. Beprorp, B.A., Cambridge. 
(Section A, Abstract.) 


In direct comparisons of the ecales of temperature given by air and 
by platinum resistance thermometers at high temperatures, the 
expansion of the porcelain envelope enters as a small correction. 

In the experiments described in this paper, a direct deter- 
mination of the linear expansion of porcelain was made at tem- 
peratures from 0° O. to 830° C. The method used was essentially 
the a as that described by Callendar (Phil. Trans. 1887, A. 
p. 167). 

On a tube of Bayeux porcelain two fine transverse marks were 
made at a distance about 91°3 cm. apart. The tube was heated to as 
high a temperature as possible in a gas furnace, and was then slowly 
cooled by diminiehing the gas supply. During cooling the variation 
in the distance between the marks was determined by a pair of 
reading microscopes, which were mounted on stone blocks and not 
touched except by the screw-head during an experiment. The readings 
of the microscopes for a standard length (glass tabe kept in melting 
ice) were taken at intervals. . 

The temperatures corresponding to the length measurements were 
deduced from the resistance of a platinum wire running from mark 
to mark in the axis of the tube and supported on a plate of mica. 


_ The resistances ia ice and steam were taken after exposure to a high 


temperature. The sample of platinum wire from which the piece 
used in these ¢xperiments was cut is known to haye a value of 5, in 
Callerdar’s formula from 1:50 to 151. The value 5 = 1505 was 
used, and thus a direct determination of the resistance at the tem- 
perature of boiling sulphur was avoided. An error of ‘01 in 6 causes 
an error of less than 1° in the calculated value of ¢ at 1,000° O. 

Four main experiments were made; the results were plotted and 
are reproduced on the accompanying slide. 

From 0° O. to 600° C. the reeults are repregented fairly well by the 


formula 
e 7, = 1,(1 + 8425 x 16-74 + 107 x 10-17%), 


Abcve 600° C. the pcints are more erratic, but still do not depart far 
on either side from the curve given by the above formula. 

A length of about 6 cm. at either end of the tube was not directly 
heated by the furnace. Hence there is an uncertainty due to tle 
ends (greater at the higher temperatures), since the coefficient of 
expaxsion varies with the temperature. 

For cubical expansion the above formula gives _- 


= v, (L + 10275 x 10-7 + $24 x 16-12%), 


SIGNALLING WITHOUT CONTAOT. 


A Syst: m or Rat.way SIGNALLING SPECIALLY SUITABLE FOR 
Foa SIGNALLING. 


Paper read before Section G cn Monday, September 18th, 
by Mr. W. 8. Boutr, Assoc.M Inst.C.E. 


(Continued fro page 494.) 


ARMaTOBE RELay. 
The construction of the arma‘ure relay is shown in figs. 11 to 15. 
The ends of the whole structure or bridge-piece shown, are attached 
to the longitudinal pole plates above referred to as shown in fig. 4. 
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Both the iron needles 3 inches long 
side with cover removed), are both and controlled (or held 
in the central position) by a single caer magnet, which, as its 


Fig, 


ERE 


I NY 


There ara two batteries with their positive poles connected through 
the two coils of the “relay push” to the two “duplicate action ” or 
spot movements, and their negative poles connected to the armature 


Fig. 14, 


Fig. 16 


7 


fg. 14), to a large extent relieves the eir weight. I¢ will 

be noticed that the control of the 14 ‘ine to repulsion from the 
horns of the iron bridge bars near their ends which are similarly 

polarised by the magnet. This repulsion -control allows a far wider 
play of the T codien than an attraction control does, while at the same 
time simplifying construction. The needles may be thrown into 
absolute contact with the horns and not stick. ere are four con- 
a needle when thrown over by road 
magnets duplicate contact, so that for’each signal there are 
four contacts, any one of which suffices for working. Connections 
with the circuit wires are made at the back or upper side of the 
ebonite slab on which the movement is mounted, by means of plungers 
such as are used in lamp-helders and insulated screws in the cover. 
Everything is enclosed in a jointed brass box. 


Pusx. 


Figs. 16 to 18 show an apparatus for breaking a bell circuit 
at a relay or switch closed by the signalling current, and doing 
this ia such a manner that the signalling current has always con- 
trolling power over the manual movement. For want of a better 
name it is referred to as a “ relay a It is constructed on a 
similar plan to the indicator movement above described, but has only 
one core and bobbin (with two independent coils in connection 

respectively with two batteries); a hinged flat iron bar 
taking the place of the second core. oe oe tongue acts as a 
switch in the bell circuit, being closed by signalling current passing 
through either or both of the coils on the bobbin. To open the relay, 
and thus stop the bells, the hinged iron arm is pressed down egainat- 
the action of a spring tiil an iron stud on its end touches the tongue 
(which is not in contact with the iron of the core). It is then 
allowed to spring up, dragging the tongue with it. At any instant 
ew or after this operation, signalling current will re-make the 


contact. 
Orgcourts. 


us will be best understocd by a 
thowing the connection of all 


the parts on the 
indicator coils connected 
with their —a row of small circles extending across the 


as shown in fig. 4.. The two 
outside ones have single needles only, and work in duplicate to give 
the danger signals. The from these needles will be right 
whichever end first the engine is running. The other two armatures 
have duplicate needles, and give the line-clear signal (both sema- 


phores off) in connecting with one road number. These circuits 

Tequire reverse for switches for this pur- 

Beh ar ary (which may by the reversing lever of the engine) 
‘ug indicated. 


L. | 


needles, so that for each signal one needle in connection with each 


battery is operated. Failure of one needle contact, one battery, or 
one connecting wire, is immediately shown by the “ duplicate” spots 
showing different colours and thereafter remainin & green spot 


showing for the defective circuit and a red spot for the working one. 
be properly operated by the remaining 


As this partial failure ought never to occur, it might be made a 
strict rule to run slowly in such a case. 
Separate distant and home danger bells are shown, mae eme 
“relay push” for stopping them when the engine is standing, and 
‘he num vee 10 
these numbers on the dial. = pand Dp are the home and distant 
danger coils; 0 c, working together, give the|_clear_signal; 2 B show 
red spots, and G G green ones. 
(Zo be concluded.) 
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MOTOR CONTROLLERS. 


In the early use of electric motors for power distribution, says the 
American Electrician, the motor itself was simply called upon to 
revolve and give power at a fixed speed. The adaptation of this 
power to the machines driven was effected by belts, cone pulleys, 
friction clutches, &c.* Now that motors are direct ecupled, or direct 


Fia 1—A Patstina Parss 


geared to machines, the speed or torque control, starting, sto % 
&c., must be arranged for in electric circuits instead of in the 7 
nical connections. Different types of machines involve different 
requirements, necessitating a larger number of different controllers. 
Of these the Cutler-Hammer Manufacturing Oompany, of Chicago, 
IU., makes a remarkably complete line, some of the newest instra- 
ments of which are illustrated he:e vith. 

Fig. 1 shows what is called a compound controller for large print- 
ing presses. The rheostat arm is fitted for controlling the speed of 
the motor by three different methods. In starting it first cuts out 
the armature resistance, then cuts out the series coils of the motor 
field, and finally inserts resistance in the shunt field circuit. Below 
this rotating arm on the controller is the main switch, consisting of a 
horizontal arm pivoted at its cen‘'re, the two ends constituting the 
two knives of a double-pole switch. This is closed by hand, by means 
of the upwardly extending handle, and is constantly pulled toward 
the open position by coiled springs. When closed it is latched by the 


Fia. 2.—A 


armature of a small magnet connected up with a number of switch 
buttons and contacts arranged to be automatically closed by broken 
paper or other mishap. The operation of this magnet releases the 
a:m, which is pulled into the open position by the springs. A small 
overload magnet also acts as a relay to operate the same releasing 
magnet in case the motor is overloaded. 

Fig. 2 shows what is termed a reversible controller, which is 
designed for cranes or hoists, and consists of a long arm linked with 
8 four-arm dial switch, which serves in the usual way to reverse the 
armature connections. Pinned to the end of one of these four arms 
is a connecting rod, which:serves to push upwardly a cross-head 
carrying carbon contacts on the rheostat connections at the top of the 
controller. The eonnecting rod is slotted, so that the rotating 
switch arm can only push the cross-head up, but cannot pull it down. 
It falls by gravity, and its speed is con’ by a dash pot. When, 


therafore, the controller ig reversed, it pushes the cross-head up 
quickly to the tion, in which all resistance is inserted, and 
leaves it free to fall of its own weight against the dash pot, so that 
the operator is unable to quickly cut out the resistance and thereby 


3.—Taw 


overstrain the motor. The resistance is thus cut out automatically 
at a speed dependent on the weight and resistance of the dash pot, 
starting the motor smoothly at the proper rate of acceleration. 

Fig. 3 shows an ingenious instrument applicable to many various 
uses, and termed a eelf-starter. It consists of a solenoid designed to 
attract a vertical plunger, which is connected with an L-shaped 
pivoted casting. The two arms of the L constitute the two poles of 


. 


4.—An Automatic REGULATOR. 


a double pole main switch, with laminated copper contacts and 
secondary or following breaks of carbon. This is operated with a 
quick snap whenever the circuit of the solenoid coil is made or 
broken. The armature of the solenoid is also connected through a 
coiled spring with a cross-head at the bottom of the controller, carry- 
ing the contacts on the rheostat segments. When the armature rises 
suddenly, the main switch described above, it compresses 
this spring, gradually forcing up the rheostat cross-head, which 
is fitted with a retarding device so that the resistance cannot be cut 


5.—A Raversine Switon ror ELEVATORS. 


out too rapidly. The circuit of the solenoid windings is necessarily 
closed while the motor is running, but the moving parts are fitted 
with contacts whereby—when the armature has risen and the 
magnetism need only be maintained at sufficient strength to hold it 
in the upper position—the current is greatly reduced, thus cutting 
down the waste of energy to a negligible quantity. 

This instrument is applicable to elevators, ven pumpé or 
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other apparatus where it is desirable to start and stop a motor auto- 
matically. For pump service it may be combined with any float 
switch whose contacts need only control the small current taken by 
the solenoid windings, instead of the main current of the motor. For 
motors used in obtaining a constant pressure, either hydraulic or 
pneumatic, the pressure regulator shown in fig. 4 may be used on the 
same self-starter. This consists of a diaphragm forcing upwardly a 
weighted lever and operating a small snap switch on the circuit of 
the solenoid of the self-starter. For elevator service the same self- 
starter may be used with a reversing switch, such as is shown in 
fig.5. Here the two inner rings operate to reverse the armature 
connections in the ordinary way, while the outer rings send current 
to‘the solenoid of the self-starter when the reversing switch is in 
either the up or down running position. 


ELECTRIC LIGHTING OF WORKHOUSE 
COTTAGE HOMES. 


Tue Shoreditch Vestry on Tuesday last week considered a letter 
read by Dr. Mansfield Robinson, vestry clerk, from the Shoreditch 
Board of Guardians (of which Mr. H. B. Kershaw is a prominent 
member) asking thet the Vestry would grant permission to Mr. 
Newton Russell, the electrical engineer, to prepare a specification and 
estimate of the cost of installing the electric light in the Hornchurch 
Cottage Homes. The Board would then apply to the Local Govern- 
ment Board for sanction to borrow the necessary money, the expendi- 
ture being estimated at £4,000, 

Mr. H. E. Kerasuaw moved, and Mr. Hatx seconded, that the 
permission should be granted. 

Mr. Moss, Chairman of the Electric Lighting Committee, hoped 

that the Vestry would consider before acceding to the request. It 
was not fair to the committee that the Guardians should ask for one 
of the Vestry’s officers to be employed upon such work, and he 
ersonally considered that Mr. Russell had quite sufficient to do to 
ook after the electric light station. The proposed expenditure 
would be a waste of the ratepayers’ money, and as an amendment he 
moved that the Vestry should decline to grant the application, 
and that they should strongly protest against the extravagance 
propozed by the Guardians. 

Mr. KersHaw asked for permission to withdraw his motion, but 
this was refused. 

Mr. WINKLER having seconded the amendment, a long, acrimonious 
and somewhat personal discussion took place. On a division the 
amendment was carried by 41 to 30 votes, and it was then adopted 
as a substantive motion. 

We have been enabled to obtain a copy of the scheme ae a for 
the electric lighting of the cottage homes as elaborated by the 
Visiting Committee of the Guardians. As the document is of an 
exceedingly original character, we make no apology for presenting it 
to our readers. The reasons adduced by the committee in favour of 
an electric light installation are as follows :-- 


Tas ScHEME. 

}. The engine house, boilers, and plant would form an excellent training 
school of a very useful and practical kind for the boys electing to go as 
engineers. Any intelligent Jad having served two years in a small sta- 
tion wou @ be capable of « arning a commencing salary of £1 per week 
in a London or country electric jight station. 

Our present engineer, with the assistance of the boys, is competent and 
able to undertake the running of the plant. 

The cost of the whole installation computing the money borrowed at 3 per 
cent. for 30 years would be repaid with interest for £50 to £100 per year 
only in excess of that paid annually for gas (gas at 4s. zd. per 1,000). 

A saving would be effected by using the exhaust steam for heating the bath, 
stores, and schools; the surplus live steam we could find uses for, such 
as pumping, heating schools, &c. 

An anticipated saving may be expected in the present consumption of coal, 
for the three existing boilers could be dispensed with. 

\. No extra labour need be entailed, for by the provision of a battery it will 
only be necessary to run the station of an evening in the winter and 
two or three days a week in tha summer. 

. The plant is provided for in duplicate, so that in event of breakdown the 
Homes will not be put in darkness. If, however, your Board think one 
engine and one boiler with the battery sufficient, a large portion of the 
cost would be reduced, say, £1,000. 

. It has been often considered a source of danger, the grounds being in com- 
parative darkness during the winter; is will be obviated by the 
proposed erection of eight are lamps, as now in Shoreditch. 

Saving in decorations, more light in the Cottages, double the light in 
Infirmary and Schools and Grounds. 

The Cottages are at present lighted by— 


18 8-c.p, gas jets on ground floor. Now proposed, 7 ony 11 8-c.r. | in each 
P. 


Schools, 60 12-c.r. 60 16-c.P. 

Workshop and stores, 100 8-c.P. 50 16-c.P. 

Infirmary, 50 8-c.P, 50 16-c.P. 

Official residence, 30 12-0.P. 30 16-c.P., 108 c.r. 


Grounds, 8 are lamps, each giving a light equal to about. 1,000 c.r, 


These figores show 769 points total, snd as nothing like half this total would 
ever be alight all at one time we are safe in assuming a maximum load of 
300 16-c.p, lamps, which electrically would give total load of 42 kw., 
with an average maximum of 30 Kw,, and the cost would be :— . 


s. 

Two 20-xw. sets, engines and dynamos as -- 90 0 0 
One 350-ampere-hour battery 1000 
Two meters .. os ve oo 
Two boilers and setting .. és 500 0 0 
One main switchboard 10 0 0 
Cost of wiring Cottages, &c., arc lamp posts, &c. .. 910 0 0 
Mains, conduit pipes, road boxes and covers .. -. 34410 0 
Laying cable .. ee ay -- 17% 0 0 
Buildings and contingencies ee wy -. 88710 0 
£4,000 0 0 


These figures allow very fully in every case, and ample margin is allowed in 
arriving at these costs. The prices are based upon the contracts now being 
carried out for the Vestry. 


An estimate of Maintenance Account is as follows :— 
Two boilers, consuming 100 tons of coal per annum, 


Water .. ee ee os oe oe 100 0 
£4,000 repayment, interest and capital .. wa -. 23 6 8 


Present gas account, £257 per annum. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.— 1899. 


Compiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, Manchester, 
and Birmingham, to whom all inquiries should be addressed. 


18,812. Improvement in electromotors.” M.O, ScHMIEDEL, Dated Septem- 
ber 11th. 

18,324. “Improved method and means of constructing electric circuits for 
inter-communication.” C Dated September 11th. 

18,335. “Improvements in electrodes for arc lamps.” H. BrEMER. Dated 
Sertember 11th. 

18,350 ‘Jmprovements in or relating to electrolytes.” Q. Marino. Dated 
September 11th. 

18,365. “Improvements in central battery telephone exchange systems.” 
W. ArpkEen. Dated September 12th. 

18,390. ‘Improvements in ventilating fans of that class which is employed in 
connection with eectric motors.” P, M. Justice. (The Emerson Electric 
Manufacturing Company, United States.) Dated September 12th. (Complete.) 

18,414. “Improvements ijn or relating to electric contacts or current taking 
devices.” E. Greit and E. Avpicgrr. Dated September 12th. 

18,438. ‘“ Improvements in or relating tothe electrolytic deposition of metals, 
C.V.Burton. Dated September 12th. 

18,440. “Improved means cf flash signalling by electric light.” Sir W. G. 
ARMSTRONG, WHITWoRTH & Co,, LimifED, and J. Honner. Dated Septem- 
ber 12th. . 

18,454. ‘Improvements in electric lighters for pipes, cigars and the like.” 
J.J. Rosson. Dated September 13th. 

18,457. “Improvements in guards for electric tramcars and other tramway 
vehicles.” J.TipswELL. Dated September 18th. 

18,468. “Improvements in electricity meters.’ CHamBERLAIN & Hooknam, 
and §. H. Hotpen. Dated September 13th. 

18,489. “Process for forming a conducting connection between electrical 
incandescence bodies of second class conductors with conductors of the first 
class.’ SiEmENS Bros. & Co., Ltp. (Siemens & Halske, Aktien Gesellschaft, 
Germany.) Da‘ed September 13th, (Complete.) 

18,502. “Improvements in safety devices for electrically operated hoisting 
apparatus.’ Hans von Kramer. Dated September 13th. (Complete.) 

18,531. “Improvements in or connécted with overhead trolleys for electric 
railway vehicles. H.H. Harti and R. J. Urquuarr. Dated September Mth. 

18,537. ‘“ Improvements in or relating to a for raising and lowering 
suspended incandescent electric lamps and the like.” J.B.McInpoxr, Dated 
September Ith. 

18,539. “The Leach-Prince electrical cable guard for overhead trolley system 
of electrical tramways.” J. Leacnu, G. Prince and W. Prince. Dated 
September 14th. 

18,547. ‘‘ Improvements in continuous current electric motors or generators 
of enclosed type” H.W. Witson. Dated September 14th. 

18,550. ‘Improvements in armoured insulating conduits and the method of 
treating same.” A.G. Brookes. (A. M. Lougee, United States.) Dated Sep- 
tember 14th. 

18,555. “ Improvements in splicing ears and terminals for overhead electric 
trolley wires employed on electric tramways.” J. Stack. Dated September 14th, 

18,564. “Improvements in incandescent electric lamps.” H. D. Goatiey. 
Dated September l4th. 

18,574.“ Improvements in apparatus for wireless telegraphy.” F. J. Jervis- 
SmitrH. Dated September 14th. 

18,576. “An apparatus for ascertaining the direction of electrical waves.” 
A. Potumorpvrinorr. Dated September Mth. 

18,589.“ Improv ts in the d position of alkaline salts by electro 
lysis, and in apparatus therefor.” J.GrEENwoop, Dated September 14th. 

18,598. “Improvements in the manufacture of incandescent filaments for 
electrical incandescent lamps.” R.Happan. (M. Boehm, Germany.) Dated 
September 14th. 

18,612. “Improvements in the means of attaching shades, globes, reflectors, 
and the like, to electric incandescent lamp-holders.” E. DuckeNFIBLD. Dated 
September 15th. 

18,624. “Improvements in and relating to electroliers.” 8. Bari, Dated 
September 15th. 

18,627. ‘*Jude’s single leaf electroscope.” R.H.Jupr. Dated September 
15th. 

18,628. “Jude’s multiplex connector.” R.H.Jupe. Dated September 15th. 

18,629. “ Jude’s double leaf electroscope.” R.H.JupE. Dated September 
15th. 


18,680. “ Jude’s galvanometer or galvanoscope.” R.H.Jupe. Dated Septem- 
ber 15th. 

18,648. “Improvements relating to the amalgamation and coating of metals 
or alloys of metals with metals or alloys of metals by the aid of electricity, and 
to apparatus therefor. F.H. Snyper. Dated September 15th. 

18,664. ‘Improvements in and relating to electric railways.” W. B. Purvis. 
Dated September 15th. (Complete.) } 

18,695. ‘Improvements in or ted with i descent electric lamps.” 
G. J. THomson and E. Lee. Dated September 16th. 

18,705. “Improvements in or connected with incandescent electric lamps.” 
G, J, THomson and E. Lez. Dated September 16th. : 

18,728. “Improvements relating to electrical switches.” A. G. W. BAXTER, 
Dated September 16th. 

18,741. “Improvements in electric tramways.” B. P, Stockman. Dated 
September 16th. 

18,743. “ An improvement in aot for the plates of secondary batteries.” 
H. Lerrngr. Dated September 16th. 
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18,754. ‘Improvements in galvanic batteries.” P. Meyer. Dated September 
ith. 


18,756. “Apparatus for generating and utilising electric energy.” W. S. 
Simpson. Dated September 16th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Toompson 
and Co., 822, High Holborn, W.C., and at Liverpool, Manchester, and Birming- 
ham, price, post free, 9d, (in stamps). 


387. ‘‘ improvements in and connected with the manufacture of iron wall carriers 
for electric insulators and other objects.” F. Unterberg. Dated January 7th, 1899. 
Consists in making the bed-plate and feet in one piece by cutting, stamping and 
pressing the iron for use with electric insulators. 4 claims. 


427. “improvements in electric igniters for gas engines.” W. H. Cotton. 
Dated January 7th, 1899. The energy for the igniter is provided by means of 
electro-magnets mounted on the cylinder head in combination with an armature. 
Only one electro-magnet need be used. 7 claims. 


‘ 

580. “improvements in telephone apparatus.” D.H. Wilson. Dated January 
10th, 1899. Relates to telephone and transmitter systems. Comprises an induc- 
tion coil, including a primary and secondary coil; one coil provided with a core 
having opposed pole pieees, the other coil interposed between such pole pieces, 
so as to be in the path of the magnetic circuit between the pieces and a trans- 
mitter and receiver, connected respectively with the primary and secondary 
cecils.. 6 claims. 

764. “‘Hollow or recessed used in connection with Wheatstone’s auto- 
matic telegraphy or other sys' of automatic transmission.” J. W. Willmot. 
Dated.January 12th, 1899. The heads of the punches are hollow, and thereb, 
a flatter cutting surface is obtained, and compressed air forces out the punche 
out pieces of paper from the punch, 1 claim, 


1,001. “improvements in and rel: to electric heaters.” E. F. Forte”. 
Dated January 16th, 1899. Relates to Specification 5,595, of 1891. Consists in 
mounting the heat generating parts on the blades of a fan. The motor isin 
circuit with the conductor. 5 claims. 


1,627. ‘‘improvements in insulators for fastening electric wires.” J. Treleaven. 
Dated January 24th, 1899. Relates to improvements in wire fastening for insu- 
lators. Consists of an insulator having a groove passing half way round near 
its top, @ groove on the opposite side curved downwards and intersecting the 
opposite ends of the groove, the intersections being angling obliquely to the 
p ane of the groove and means for preventing the insulator from turning when 
astened. 1 claim. 


1,835. “‘ improvements in switches for starting and controlling electric motors.” 
H. Hirst and W. Mead. Dated January 26th, 1899. Relates to switches for 
starting and controlling electric motors, and has reference to the regulation of 
rheostats. Consists of a spring, box, wheel and pinion, and an electro-magnet, 
the armature of which acts upon a pinion. 5 claims. 


2,610. “improvements in the manufacture of insulating material for electric 
cables.” G. E. Heyl-Dia. Dated February 6tb, 1899. Consists in using as an 
insulator paper pulp, to which is added non-hygroscopic oils instead of cellu- 
lose. 2 claims. 

2,780. ‘Improvement in cut-outs applicable both in the case of fuses and of 
switches.” J.W. Manley. Dat'd February 7th, 1899. Relates to that type of 
cut-out in which the metallic strip is affixed to a part detachable from the base 
and constituting a handle of insulating material. The contact springs are sunk 
and the tongues are abnormally long. The handle is perforated in a direction 
norma! to the plane of the base. 5 claims. 


2,934. ‘improvements in or relating to induction coils.” M.E. Field. Dated 
February 9th, 1899. Relates to improvements in medical induction coils. 
Consists in inserting between the core of the coil and the primary and secondary 
coils sheet metal which is a good conductor of magnetic lines of force. 8 claims, 


3,051. “Electric apparatus.” S$. Baner. Dated February 10th, 
1899. The spring motor which drives the dynamo is arranged in a small box 
which is capable of receiving the dynamo, the motion transmitting parts, and 
an accumulator, and which is enclosed in the foot or in the upper part of the 
amp. 4 claims, 

3,182. “‘Charging stand and contact for storage batteries.” 6G. H. Condict. 
Dated February 13th, 1899. (Date claimed for patent under Section 103 of Act, 
being date of first application in United States, July 18th, 1898.) The table or 
stand is provided with a number of rocking contact levers which have two arms, 
one of which carries a yielding or elastic contect at its outer end, the end of the 
other being upturned. These contacts work automatically and charge the 
— in trays, by making contact with the contact pieces on the tray. 6 
claims. 

3,189. “‘improvements in electric insulators.” F. H. Withycombe. Dated 
February 13th, 1899. Has for its object to lessen the likelihood of insulators 
being broken. Consists in replacing: the smooth outer surfaces of a small pro- 
tuberance ridges which will break and cushion the force of contact of missiles,’ 
&ec. 11 claims. 

3,387. ‘‘improvements in trolley apparatus for use In connection with electric 
traction.” J. E. Winslow. Dated February 15th, 1899. The object is to provide 
improved trolley apparatus for use in connection with overhead conductors of 
electric railways. Consists in combining with the pivoted trolley arm, two or 
more springs in tandem, and so as to act in multiple. The springs are provided 
with a case. 5 claims, 

3,734. “Improved precess for electric smelting or reducing.” W. Borchers. 
Dated Dencuaet ik 1899. Consists in inserting the whole of the carbon 
intended for the reaction as the resistance into an electric furnace, and packing 
the substance to be acted on round the carbon without mixing the two, and then 
passing a strong electric current through the carbon. 2 claims. 

3,736. ‘‘ An improved method of and apparatus for utilising the waste gases and 
heat from electric furnaces.” W. Borchers. Dated February 20th, 1899. Consists 
in effecting the electric smelting or reduction in the interior of a steam 
generator in the presence of an excess of the charge which remains unde- 
composed, freeing the gases generated in the furnace from dust particles by 
passing them through a filtering medium and then allowing the molten product 
to cool down in the surface, 7 claims. 


3,736. “‘imprcovements in seco batteries.” J. Skwirsky. Dated Feb- 
ruary 20th, 1899. Consists in the use of electrodes of cylindrical form inserted 
one within the other around a central electrode, the cylindrical vessel contain- 
ing all the electrodes of ore cell, and being likewise utilised as au electrode. 
4 claims. 


3,754. “An improvement in electrical wall is.” P.F.W. Simon and H. P. 

and C. Rayner. Dated Febru: ry 20th, 1899. Relates to a wall plug for high 

tension curgents. The plug is suitably insulated and screws on to the wall head 
connections. 1 claim. 


3,774. “ improvements in galvancmeters and the iike."’ L. H. Newton, R. R. F. 
Neville, S$. P. Newton and E. Tew. Dated February “(th, 1899, Relates to 
— in a galvanometer. The indicator needle is balanced horizontally, 
and kept in its normal position by a permanent magnet. «nly one coil is woos 
which is in a horizontal position. 2 claims, 


4,119. “Improvements in the moce and means for ting the poles Or masts 
electrical cars or vehicles for tramways.” W. Rutherford. ated February mn 
Consists of a gravitating carriage or its equivalent attached to the mast ang 
holding a cond in suspension so as to allow an easier transfer from one cable to 
another, 2 claims, 


4,176. “Improvement in the distribution of eaeinty over electric railways on 
the series system,” M. Cattori. Dated February 19th, 1899. Relates to Specifi- 
cations Nos. 6,212, 1894, and 20,629, 1895. Consists in an electric railway 
provided with two parallel sectional conductors, switches by which two adjacent 
sections may be joined and terminal switches connected to the respective 
poles of the generator and each arranged to conrect one of said poles with the 
terminal section of either conductor, 5 claims, 


4,231. “Improvements in arc lamps.” W. C. Johnson and A. Wunderlich. Dated 
February 25th, 1899. The resistance coil of the circuit consists of a thin band of 
metal wound round a number of radially arranged insulating bars so that it is 
exposed to the atmosphere. 7 claims. 


4,442. “improvements in the manufacture of accumulator plates.” Dr. Ww. 
Majert and F. Berg. Dated March Ist, 1899. Relates to the manufaciure of 
accumulator plates as described in Specification 991, 1897. Consists in giving 
the tool there described en oscillating motion. 4 claims. 


4,699. “‘An improved ceiling rose for electric lights and the like.” H. F. Clay- 
ton. Dated March 3rd, 1899. The base of :he rose is provided with a passage 
or channel of zig-zag form for the of wires, so that the likelihood “of 
fracture is reduced toa minimum, 2 claims. 


4,878. “An improved case for electrical transformer pedacations, also 

icable to street electric light standards.” G. Wilkinson. Dated March 6th, 
1899. Consists of a box with a hinged ard locking door adapted to a transformer, 
and holding enclosed all high tension connections, in eupshination with a metal 
covering having internal attachments, and carrying a concentric cable with or 
without a metallic tamping for sealing and earthing. 4 claims. 


4,957. ‘Improved electric devices for controlling the power of motors 

and the like.” M. K. Bowen cud G. W. Knox. Datta March Te eo, Relates 

to devices for controlling the power supply of motors. Consists of a movable 

part having suitable contacts, and provided with a retarding device independent 

of me current and of variations in the force applied in operating the controler, 
claims. 

6,030. “ hy eo in contro! apparatus for electric hoists and elsvators.” 
0. Imray. (A. E. Macooun, United States.) Dated March 7th, 1899. Relates to 
means for automatically slowing down the carof an electric hoist near each erd 
of its travel, and stopping the car always at the same point. Mechanism 
actuated by the movement of the hoist introduces resistance when the car nears 
the end of its travel. A hand-worked cut-out switch is connected to the hoist 
drum, and automatically breaks the main current when the car reaches the 
limit of its travel. 5 claims, 


5,255. ‘improvements in electrical switches.” R.T. Hall. Datad March i0th' 
1899. Consists in interposing between the poles, simultaneous with the break- 
ing of the circuit, a diaphragm of insulating material. 4 claims. 


6,519. “I vements in electric break apparatus.” T.B.Kinraize. Dated 
March 14th, 1s Comprises a rotating member, an electro-magnet, a break 
device, and means driven by the rotating member for interrupting said break 
device. 11 claims. 


6,645. in induction motors for alternating electric current 
circuits.” The Br Thomson-Houston Company, Limited. (E. W. Rice. jun., and 
C. P. Steinmetz, United States.) Dated March 14th, 199. Rel&tes to alternating 
current motor. Consists in arranging a field magnet coil which may or may 
not be wound on the moving member, and in inductive relation thereto, at such 
an angle as to produce a rotary effect, a second coil is provided, which may be 
closed on itself by a switch inserting an adjust&ble resistance. 13 c aims, 


6,546. “Improvements in induction motors for electric current 
circuits.” The British Thcmson-Houston Company, Limited. (E. W. Rice, jun., and 
C. P. Steinmetz, United States. Dated March 14th, 1899. Instead of constructing 
the er gee motors with poles displaced from each other by one quarter 
of the polar pitch, and exciting one set of the said poles from the single-phase 
mains, and the other by dephased currents, one main inducing coil and two 


auxiliary inducing coi's are used. 9 claims, 

5,547. “Impr ts in devices for ing the frequency of alternating 
currents in systems of electrical distributicn.” e British Thomson-Houston Com- 
pany, Limited. (C. P. Steinmetz, United States.) Dated March 14th, 1899, Con- 
sists of a frequency changer composed of two dynamo-electric machines being 
of the rotary induction type so connected as to supply energy from a system of 
distribution, connections of one of the machines to a secondary system and 
means whereby one of the machines is so modified by the action of the other 
that the current induced in its secondary member and fed therefrom to the 
secondary system is of a frequency different from the frequency of the current 
which would normally be induced in it. 6 claime. 


6,550. “‘improvements in self-starting a current motors.” 
British Thomson-Houston Company, Limited. (C. P. Steinmetz and E. J. 
United States.) Dated March l4th, 1899. Consists ofa single-phase alternating 
current system of electrical distribution, an alternating current motor having 
exciting windings connected directly to the supply mains of the system, phase 
modifying devices connected across the said mains and in parallel with 
exciting windings and other exciting windi ted through phase 
modifying devices tosupply main. 12 claims. 


6,651. ‘improvements in devices for alternating electric current motors.” 
The British Thcmscn-Housten Co., Lid. (C. P. Steinmetz and E. J. Berg, United 
States.) Dated March l4th, 189¥. Consists mainly of an alternating current 
motor having main and supplemental induced windings, the main windings 
being directly connected to the supply lines of the system phase modifying 
devices connected to the lines in parajlel with the main induced winding and 
connecting the supplemental windings to the supply lines. 6 claims. 


6,570; “Improvements in closed ccntuits for electric railways and 
for.” A.M. Clark. (The Camphell Electric Traction Company, Inc .) 
Dated March Lith, 1899. Consists in a conduit containing a continuous con- 
ductor, and having a non-conducting cover grooved in its vnder side metal 
— in the groove, and insulated from each other, and outside sectional con- 
uctors each connected with one of the metal plates. 8 claims. 


5,676. “improvement in autcmatic systems of preventing collisions on electric 
railways.” C. F Bancroft and P. F. Sullivan. Dated March 14th, 1899. Relates 
to automatic systems of preventing collisions on railways specialiy applicable to 
single line track provided with turnouts. Consists of meant wierdly the 
passing of a car along a section of line will shut off the power from another 
section of the same. 5 cla'ms. 

5,619. “improvements in or applicable to galvanic batteries.” F. E. . 
Dated March !6th, 1899. Relates to an improved method of preparing the 
carbons of galvanic batteries. Consists in preventing a deposit on the elec- 
trodes through chemical action by coating the carbon with athin layer of 
cement. 2 claims. 

5,868. ‘‘Improvements in connection with ithe sheathing or casing of thermo- 

elements.” J. Y.Jchnsten. (Hartmann & Braun, Germany.) ated March 
lith, 1899. Consists of a protecting sheathing for thermo-electric elements 
consisting of fire-resisting material with a longitudinal hole there 
traversed by a rod or tube capable of resisting high tempera:ures. 8 claime. 


6,067. “An improved electrical drying for ting textile f sg 
J. M. J. Vignon-Dunto. . Dated Marc 1€99. he heat necessary is 
obtained yoy > electric energy transferred to caloric. The heatir g apparatus 
is enclosed by the drying apparatus. 3 claims, 

6,269. “improvements in electric lampholders.” R. F. Hall. Dated March 
asrd, 1899. Consists in the employment of metallic nipples to which the ends 
of the circuit or lead wires are secured, and which carry attached spring 
plungers edapted to contact with the filament terminals of the lamp. 2 claims. 
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